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EXRCI'1'1VR SUMMARY

This focused feasibility study (FFS) report presents the detailed analysis of

alternatives for interim remedial measures (IRM) for the 100-HR-3 Operable Unit. The

100-HR-3 Operable Unit is one of seven operable units associated with the 100 D/DR and
100 H Areas of the Hanford Site. Three of the 100 D/DR operable units (100-DR-1. DR-2,

and DR-3), two of the 100 H operable units (100-HR-1 and HR-2), and the 100-IU-4

Operable Unit are source units. The 100-HR-3 Groundwater Operable Unit includes the

groundwater beneath the source operable units and the adjacent groundwater, surface water,
fluvial sediments, and aquatic biota impacted by the overlying source operable unit. The

100-HR-3 Operable Unit also includes that portion of the 600 Area that lies between the
D/DR and H Reactors.

The key assumptions which form the basis for the FFS are as follows:

• The purpose of the IRM is to address an identified threat to human health or
the environment.

• The objectives of the FFS are to protect the Columbia River and to abate
offsite migration of contaminants.

• To meet the objectives, the alternatives are aimed at containment and control
of contaminant plumes. (7he aiternatives are not designed for mass reduction
or aquifer cleanup.)

• The occasional-use scenario is assumed for the operable unit.

• For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to
the year 2008. At this time it is assumed that any final action will be
implemented, be it a continuation of the IRM or a redirection of the action.

• The 100 Area Feasibility Study Phases 1 & 2 (DOE-RL 1994a) forms the basis
for the alternatives evaluated in the FFS. Additional alternatives or deviations
from the alternatives are only considered when the defined alternative does not
n•ieetihe-operable-unit-spect-fies:--The-Comprehensive Environ iental
Response, Compensation, and Liability Act (CERCLA) does. however, allow
the flexibility of specifying different process options at any point in the
remedial investigation/feasibility study process if warranted by site
circumstances.

• Disposal to the Environment Restoration Disposal Facility is assumed for all
solid wastes generated. This includes the assumption that sufficient space is
available and that the facility will be operating on a schedule consistent with
the IRM.
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Based on the qualitative risk assessment performed for the operable unit, analvsis

under the occasional-use scenario resulted in the identification of tritium in the D/DR Area,

technetium-99 in the H Area. and arsenic in the 600 Area as human health contaminants of

potential concern (COPC); however, it should be noted that all these COPC had incremental

cancer risks in the low or very low range (< 1E-4). Therefore, none of these COPC

represent an unacceptable human health risk under this exposure scenario.

Ecological scenarios were evaluated using biological receptors which live in or near

the Columbia River. The ecological risk assessment identified potential risks from

bis(2-ethylhexyl) phthalate, chromium, and sulfide in the D/DR Area based on exceedances

of Ambient Water Quality Criteria. In the H Area, chromium, iron, and sulfide were

identified. These exceedances were based on the maximum concentrations detected in the

near river wells. No allowance was made for environmental fate. These constituents were

not identified in the river; the concentrations are significantly reduced by the :^,ixing and

dilution action of the river. No ecological assessment was conducted for the 600 Area

because the groundwater is not impacting the river.

Based on an additional analysis of the data, chromium is identified as the contaminant

of concern (COC) for the operable unit. In the context of FFS, COC are those constituents

that must be addressed by remedial actions.

The FFS process includes an evaluation of remedial action objectives (RAO). The

RAO are medium-specific or operable unit-specific objectives for protecting human health

and the environment. The RAO are based on the land-use, COC, applicable or relevant and

appropriate requirements (ARAR), and exposure pathways and include specific remediation

goals so that an appropriate range of remedial options can be developed for analysis.

The RAO for environmental protection are:

• control groundwater movement to minimize release of COC from groundwater

to surface water that would result in concentrations in the river in excess of
Ambient Water Quality Criteria

• prevent destn!ction of critical habitat; minimize destruction of noncritical
habitat; prevent adverse impacts to threatened or endangered species

• prevent erosion of soil during remediation that would contribute to surface
'ddater 6oncentratibns--^Greater than th e Art. :en t rl1 o tar Q a l .it r. (' rt'raeio fn. the. .. ..„.. ^.....u .^. ^..,,
COC in surface water.

The preliminary remediation goal (PRG) is 50 µg/L measured in two consecutive
sampling rounds in the near-river wells as established in the Tri-Party Agreement Change
Control Form M-15-93-02 (Ecology et al. 1994). Chromium concentrations below the
chronic Ambient Water Quality Criterion of 11 µg/L as measured in the substrate are

considered alternate PRG. These PRG represent screening criteria for the FFS. Final

remediation goals will be set in the record of decision.
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In the 100 Area Feasibiliry Studv Phases 1 and 2 (DOE-RL 1994a). alternatives were
developed and screened for the 100 Area as a whole. The FFS modifies these alternatives to
meet site-specinc conditions. The alternatives considered in the FFS are:

• GW-1 - no action
• GW-2 - institutional controls/continued current actions

- • GW-3 - containment
• GW-4 - in situ treatment
• GW-5 - removal, treatment, disposal using ion exchange
• GW-6 - removal, treatment, disposai using reverse osmosis.

Table ES-1 lists the processes included in each alternative. Alternative GW-4 was not
considered in the FFS because this alternative applies to organic contaminants and nitrate,
neither of which are COC for the operable unit.CO

00
The alternatives are defined in detail in the FFS to facilitate the detailed analvsis.

The detailed analysis is presented in tables where each alternative is compared to seven of
the nine CERCLA criteria. These criteria are as follows:

• overall protectiveness
• compliance with ARAR
• long-term effectiveness
• reduction of toxicity, mobility, or volume

• short-term effectiveness
• implementability
• cost.

The comparative analysis uses the results of the detailed analysis to compare
alternatives to each other for their relative ability to meet the CERCLA criteria. - The results
of the detailed and comparative analyses are summarized in Table ES-2. The FFS will
support the proposed plan for the IRM in the operable unit.
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Figure ES-1 Summary of Comparative Analysis

C-7,

c-D

h: p

100-HR-3
Groundwater
Operable Unit

Evaluation Alternativesi
Criteria GW-1 GW-2 I GW-31 GW-5 GW-6

Overall Protection of Human Health
d E i

^
an nv ronment

Compliance with ARAR2 ^ ^
(79 G (D,

Long-Term Effectiveness and
Permanence G41&(9 I(k

Reduction of Toxicity, blobility,
d V l ^W^ ^ (^

i^

(3an o ume

Short-Term Effectiveness

Implementability ?,...
^J

- ---- -- -- - - Prc_Jent vi^llrth - H Area -

($ millions)
0 I1.0 10.0 23.4 28.2

Present Worth - D/DR Area
($ millions)

0 1.0 23.3 I
^

14.7 18.4

Notes:

1. Alternatives are summarized as follows: Key:

• GW-1 No Interim Action
• GW-2 Institutional ControUContinue

Current Actions
• GW-3 Containment
• GW-5 Removal/Ion Exchange Treatment/Disposal
• GW-6 RemovaUReverse Osmosis Treatment/Disposal

2. ARAR - applicable or relevant and appropriate
requirement

Note: CW-4 (ln Situ Treatment) was not evaluated.

E940a29.7a
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Table ES-1 Alternatives and Process Options

C=D
rs^,

t^^r

cl_^
a

ALTERNATIVE PROCESSES

GW-1: No Action Groundwater monitoring

GW-2: Institutional Controls/ Access restrictions

Continued Current Actions Groundwater monitoring

Evaluation of results of current actions

pilot-scale treatability test

- Columbia River Comprehensive Impact

Evaluation

river/groundwater interaction studies

- chromium speciation studies

GW-3: Containment Sheet pile
Extraction wells

GW-5: Removal. Treatment. and Disposal Removal

Using ion Exchange extraction wells

Physical treatment:

filtration
ion exchan¢e

S tab i I i za t i on / so I i d i fica t i on:
- cement-based solidification

Liquid disposal:

river discharge or injection into an aquifer
Solids disposal:

ERDF, W-025, or other site
Monitoring

GW-6: Removal. Treatment, and Disposal Removal:

Using Reverse Osmosis - extraction wells

Physical treatment:

filtration

reverse osmosis

- forced evaporation

S tab i l i zat i on / so l i d i fi c a t i o n:

cement-based solidification
Liquid disposal:

crib disposal

- river disposal

- injection to aquifer

Solids disposal:
ERDF, W-025, or other site

Monitoring

ERDF - Environmental Restoration Disposal Facility

EST-1
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ACRONYMS
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cy-.
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ARAR applicable or relevant and appropriate requirement

BAT best available technology

CAD computer-aided design
CERCLA Comprehensive Environmental Response. Compensation, and Liability Act

CFR Code of Federal Regulations

COPC contaminants of potential concern
COC contaminants of concern
CRCIA- nL mhia River Cmmnrehrncive Impact Assessment...........,...

CRDL Contract Required Detection Limit

CSCF continuously stirred continuous flow

CSTR continuously stirred - tank bioreactors

DF decontamination factor

DOE U.S. Department of Energy

DOT U.S. Department of Transportation

Ecology Washington State Department of Ecology

EM environmental management

EPA U.S. Environmental Protection Agency

EHQ environmental hazard quotient
ERA expedited response action
IIDTC C.: ..,.... :,ranmental Restoration Disposal Facility
FBR fluidized-bed bioreactors
FFS focused feasibility study
FS feasibility study
GRA general response action
HEIS Hanford Environmental Information System

HI hazard index
HMOC Hybrid Method of Characteristics

HQ hazard quotient
HRA-EIS Hanford Remedial Action Environmental Impact Statement
HSRAM Hanford Site Risk Assessment Methodology

ICR incremental cancer risk
IRM interim remedial measures

LFI limited field investigation

MCL maximum contaminant level

MMOC modified method of characteristics

MOC method of characteristics
MTCA Model Toxics Control Act

NEPA National Environmental Policy Act

NCP National Contingency Plan

----==-itYYDra -- - 1"14aiiohai Poiiutant Discharge Elimination System

NPL National Priorities List

O&M operations and maintenance
OTD Office of Technology Development

PNL Pacific Northwest Laboratory
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ACRONYMS (cont)

PRG preliminary remediation goal

QRA qualitative risk assessment

RAO remedial action objective
- RCRA Resource Conservation and Recovery Act

RI remedial investigation

ROD record of decision
SIP Strongly Implicit Procedure

SDWA Safe Drinking Water Act

SVE soil vapor extraction
TBC to be considered
Tri-Party
Agreement Hanford Federal Facility Agreement and Consent Order

cr,
^ USGS United States Geological Service

VOC volatile organic compounds
Cr' WAC Washington Administrative Code

Lw^
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1.0 INTRODUCTION

This focused feasibility study (FFS) is in support of the Comprehensive

Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) remedial

investigation/ feasibility study (RI/FS) activities for the 100-HR-3 Groundwater Operable

Unit. The RI/FS process is described in the Guidance for Conducting Remedial

lnvestiganons and Feasibility Studies Under CERCLA (EPA 1988). The 100 Area is one of

four areas on the Hanford Site that are on the U.S. Environmental Protection Agency's

(EPA) National Priorities List (NPL) under CERCLA (Figure 1-1). The 100-HR-3 Operable

Unit is one of seven operable units associated with the 100 D/DR and 100 H Areas of the

Hanford Site (Figure 1-2). Three of the 100 D/DR operable units (100-DR-1, DR-2, and

DR-3), two of the 100 H operable units (100-HR-1 and HR-2), and the 100-IU-4 Operable

ON Unit are source units. The 100-HR-3 Groundwater Operable Unit includes the groundwater

beneath the source operable units and the adjacent groundwater, surface water, fluvial

sediments. and aquatic biota impacted by the overlying source operable unit. The 100-HR-3

Operable Unit also includes that portion of the 600 Area that lies between the D/DR and H
Reactors.

„`- The approach for the RI/FS activities for the 100 Area operable units has been further
defined in the Hanford Past-Practice Strategy (DOE-RL 1991). This strategy streamlines the
past-practice remedial action process with a bias for action through optimizing the use of
interim remedial measures (IRM) and expedited response actions (ERA).

All work conducted at-the 100 Area waste sites is in accordance with the conditions

set forth in the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) (Ecology et al. 1990), and its amendments, signed by the Washington State
Department of-Ecology (Ec.ology), EPA, and the U.S. Depai'tment of Energy (DOE).

1.1 PURPOSE AND SCOPE

The Hanford Past-Practice Strategy (DOE-RL 1991) defines the FFS as an evaluation
of a limited number of alternatives that are focused to the scope of the response action
planned. The FFS constitutes the detailed analysis phase that completes the FS evaluation
process for the targeted IRM. In addition to the screened alternatives evaluated in the 100
Area Feasibilitv Study Phases I and 2 (DOE-RL 1994a), the detailed analysis phase
integrates the results of area-wide studies such as river impact, shoreline, ecological. cultural
resources. treatability, and background studies as well as information from operable
unit-specific limited field investigations (LFI) and qualitative risk assessments (QRA).

The FFS does the following things:
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• updates and refines remedial action obiectives (RAO), contaminants of concern

(COC), applicable or relevant and appropriate requirements (ARAR), and

remedial alternatives based on new information developed since the 100 Area
Feasibilirv Studv Phases I and 2 (DOE-RL 1994a) (additional risk assessment

may be used to refine RAO and COC)

• performs detailed and comparative analyses of IRM alternatives.

The FFS is performed primarily to provide a detailed analysis of remedial action

alternatives for sites remaining on the IRM pathway as identified in the LFI.

The objective of the FFS is to provide decisionmakers sufficient information on waste

site conditions and remedial alternatives to allow them to make an appropriate and timely
decision on remediation of sites to be addressed through IRM. The FFS evaluates

c^ alternatives identified in the 100 Area Feastbilitv Studv Phases 1 and 2 (DOE-RL 1994a) and
^ considers new information on technologies, operable unit characteristics, and areawide
C-a

studies.

Concurrently, FFS are being prepared for some of the 100 Area source operable
units. Source cleanup is integral to successful remediation of groundwater; therefore, the
cleanup of groundwater is closely tied to the cleanup of the sources of contamination. The
source FFS currently under preparation are aimed at the high priority sites, mainly the liquid
waste sites. Remediation of these sites may play a major role in cleanup of the groundwater

by eliminating a pathway for continued contamination.

1.2 REPORT ORGANIZATION

The FFS is organized into the following sections:

• Section 1.0 - introduction and discussion of purpose of report: summaries of
100 Area studies that support the FFS.

• Section 2.0 - operable unit background and summaries of operable-unit specific
reports.

• Section 3.0 - discussion of RAO including land use. COC, ARAR, and
remediation goals.

• Section 4.0 - detailed descriptions of the groundwater remedial alternatives
identified in the 100 Area FS includine any modifications to the alternatives
based on new information concerning contaminants or technologies: discussion
of uncertainties associated with the alternatives.

• Section 5.0 - discussion of modeling efforts for FFS.

1-2
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• Section 6.0 - discussion of detailed analvsis methodology; detailed analysis

tables comparing each alternative to the CERCLA nine criteria.

• Section 7.0 - a discussion of the sensitivities of the report assumptions.

___. . . ._- - ---_ - __. . _... ....^-... ..._ _C^.tiJn..R:(Q.-_ comr^,a.ratl`.tg..'„n al ycic nf. alterttatLveS-.US!nPthP CERCLA nine

criteria.

• Section 8.0 - a list of references used in the FFS.

• Appendix A - a tabulation of ARAR.

• Appendix B - detailed descriptions of technologies developed and screened in
100 Area FS Phases I and 2.

r-^..
=w'^ • Appendix C - modeling details.

^^ • Appendix D - cost models.
hr=:

_^„...

1.3 SUMMARY OF THE HANFORD PAST-PRACTICE STRATEGY

The strategy streamlines the past-practice remedial action process with a bias for

action through the use of expedited response actions and IRM. The strategy focuses on

reaching early decisions to initiate and complete clean-up projects, maximizing the use of
existing data, coupled with focused, short time-frame investigations where necessary.

Figure 1-3 depicts the interrelationships and sequencing of steps and activities that
---- ---- --- ------ ---must be integrated to bring an. operable unit from field investigation through record of

decision (ROD). The diagram is consistent with the approach outlined in the Hanford

Past-Practice Strategy (DOE-RL 1991). This chart provides a eraphical description of the
entire process of characterization activities, risk assessments, treatability studies, and FS for

the high and low priority sites within an operable unit and for the operable unit as a whole.

To aid in understanding each of the figure activity elements and their

interrelationships, each element is described in the 100 Area Feasibilitv Srudv Phases I and 2
(DOE-RL 1994a).

1.4 SUMMARY OF 100 AREA FEASIBILITY STUDY PHASES 1 AND 2

The 100 Area Phase i and 2 FS evaluated the known characteristics of the Hanford
100 Area and identified the range of remedial alternatives that were most appropriate for
protection of human health and the environment for the entire aggregate area. The purpose
of the 100 Area FS was to:

1-3
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• provide a generalized view of applicable and workable remedial technologies

as applied to the site contamination problems as a whole

• evaluate groups of sites based on similarity, as opposed to geographical

location and operable unit designation

• develop and screen remedial alternatives to be used in the detailed analysis
phase of the FFS for IRM or final FS for individual operable unit.

The 100 Area Phase 1 and 2 FS consisted of the following four principal tasks:

• identify contaminants of concern for the media of concern

• identify ARAR pertinent to all general response actions (GRA)
^.^

t° • develop remedial alternatives (Phase 1) applicable to the 100 Area including
development of RAO. development of GRA. identification and screening of
technologies and process options. and assembly of remedial alternatives from
representative technology types

^^ ' • screen alternatives ( Phase 2) developed in Phase 1 for implementability,
effectiveness, and costs to identify those alternatives that warrant advancement
to the detailed analysis phase of future FFS.

Contaminants of potential concern (COPC) and ARAR identified in phases 1 and 2
are refined in the FFS based on the evaluation of additional operable unit- and waste
site-specific information gathered in the LFI. General response actions and alternatives
retained as a result of phases 1 and 2 are evaluated in detail in the FFS. General response
nrtinnc were identi fied as follows:

• no action
• institutional actions
• containment actions
• in situ treatment actions
• removal/treatment/disposal actions.

Alternatives retained from phases 1 and 2 are listed in Table 1-1.

1.5 io"u AREA 'r`vuE AND AGGREGATE AREA STUDIES

The 100 Area aggregate studies and Hanford Site studies, such as the Hanford Site
background studies, provide integrated analyses of selected issues on a scale larger than an
operable unit. The 100 Area groundwater operable unit work plans (DOE-RL 1992a-d)
address studies common to the 100 Area-coveri.ng topics such as river i mpact, shoreline,
ecology, and cultural resources. These studies are reported individually and provide data for

1-4
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the selection of final remedies. Results of these studies are summarized below. Details of
the studies can be found in the corresponding references.

1.5.1 Hanford Site Background

The natural inorganic chemical composition of groundwater in the unconfined aquifer
system beneath the Hanford Site is presented in Hanford Site Groundwater Background
(DOE-RL 1992e). The characterization effort identifies the types and concentrations of
inorganic analytes that exist naturally in the groundwater. Provisional threshold levels for 40
inorganic analytes developed in this effort are listed in the LFI. Background values for most
radionuclides and organic constituents have not been developed.

,a,•-s
1.5.2 Hanford Remedial Action Environmental Impact Statement

rr..
c--3

In accordance with DOE Order 5400.4 and Chapter 10 Code of Federal Regulations
Q^-; (CFR) Part 1021, the values of the National Environmental Policv Act (NEPA) of 1969 are

to be incorporated in the CERCLA process. Many of the NEPA values are addressed in the
°w-° --_--- d^aP^ ; lPd- an a lvsis o .r.,^ar„ edial al r.errza. ^ vp.,s wt't.h, >.n thi s1 FF..C •-- .... tt ,-.h.awever, _t-lantord Site and
^-- --- ---- area-wide-iznpacts-aro-addressed-hythe Hanford Remedial Action Environmental Impact

Statement (HRA-EIS).

The n^,-EiS analyzes the impacts caused by remediating the CERCLA/Resource
Conservation and Recovery Act (RCRA) past-practice waste sites on the Hanford Site. The
NEPA strategy follows a tiered approach which allows the issues addressed in the HRA-EIS
to be incorporated into subsequent assessments by reference alone (40 CFR 1502.20). A
draft of the HRA-EIS is scheduled for public review in August 1994. The final ROD for the
HRA-ELS is scheduled for April 1995.

1.5.3 Ecological Summary

Bird, mammal, and plant surveys were conducted and reported in Sackschewsky and
Landeen (1992). Current contamination data has been compiled from other sources. along
with ecological pathways and lists of all wildlife and plants at the site, including threatened
and endangered species (Weiss and Mitchell 1992). Another report (Cadwell 1994),
discusses aquatic species on the Hanford Reach of the Columbia River; mapping activities of
vegetation on the site and efforts to survey species of concem: shrub-steppe bird surveys;
and mule deer and elk population monitoring. Report conclusions state that intrusive
activities, such as remedial actions. that are conducted inside the controlled-area fences will
not have a significant impact on the wildlife. Intrusive activities outside the controlled-area

^°t:^^,v„ °̂ contained- tenees will have mtnrmal impacEen w.ldhfe ;,*the .'ee^mrttenda ",,,^.°,,w in the three
documents listed below are followed (Landeen et al. 1993):

• Bald Eagle Management Plan (Fitzner and Weiss 1994)

1-5
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• Biological Assessment of Threatened and Endangered Species ( Fitzner et al.

1994).

The ecology of the riverine and riparion zones associated with the Columbia River is

summarized in the Columbia River Impact Evaluation Plan (DOE-RL 1993a). Additional

information sources are included as references in the evaluation plan.

-i'he DOE-policv alsostates thatsiie=speciftc ecological surveys will be conc: caed at

all sites where cleanup and remedial actions are performed.

1.5.4 Groundwater/River Interaction

Several nroiects are contributine to a better understanding of how contaminated

groundwater from the Hanford Site enters the Columbia River along the 100 Areas. ThisC=3
topic was included in an earlier Tri-Party Agreement milestone that addressed 100 Areas

general investigations (M-30-00 series). A submilestone required 1) installing equipment and

^ 2) initiating monitoring activities to perform long-term evaluation of river/aquifer interaction:
, r, both milestone requirements were completed by September 1993. There are no subsequent

milestones, however, to present the results of the evaluation of interaction.

Automated equipment is installed in wells at each reactor area to measure water levels
at hourly intervals. Similar stations are operating at four reactor areas to measure river stage
changes. Selected stations also contain sensors to record temperature and electrical
conductivity. In the 100 H Area, simultaneous recording of water levels, temperature, and
conductivity are being made in the nearshore river, in riverbank seepage, and in a shoreline

monitoring well. All of these stations will be operated for a time period sufficient to

describe daily, weekly, and seasonal river cycles (most stations will have meet this objective

by Fall 1994). Operation of the equipment and selected results are described in annual

progress reports (e.g. Campbell 1994).

Monitoring activities include data collection by the equipment just described, as well

as data collected for operable unit sampling tasks, as listed in work plans. Groundwater,

riverbank seepage, and shoreline sediments are all sampled as part of operable unit sampling.
Non-environmental restoration program activities, such as RCRA groundwater monitoring
and Sitewide Environmental surveillance conducted under DOE Order 5400. 1, also contribute

data that are relevant to river/aquifer interaction investigations. A summary of water quality
data from near-river monitoring wells, riverbank seepage, and nearshore river water is
presented in Peterson and Johnson (1992). Riverbank seepage, shoreline sediment, and river
water data for sampling activities conducted for the environmental restoration program are

published in DOE-RL (19920 and WHC (1993a). The data are also available from the
Hanford Environmental Information System.

Interpretation of river/aquifer interaction data is in progress. Initial results show that
groundwater is affected by river stage changes in several ways. River fluctuations can be
observed as water level changes in wells throughout the reactor areas, with a time lag and
amplitude decrease occurring as the well's distance from the river increases. This

1-6
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information has potential use for inferring aquifer hydraulic properties (e.g. McMahon and

Peterson 1992). River stage changes also affect water quality, but only within several

hundred feet of the river, and to varying degrees depending on the magnitude and duration of

stage changes. Evidence for some degree of groundwater dilution by river water prior to

crossing the channel interface is found in river bank seepage concentrations of contaminants.

Seepage concentrations are almost always intermediate between values in shoreline wells and

nearshore river water (Peterson and Johnson 1992).

An understanding of the physical and chemical environment at the aquifer/river

interface, and of the processes occurring at the interface, is fundamental for assessing the

impact of Hanford Site groundwater on Columbia River water quality and ecosystems. It is

also relevant in assessing the performance of remediation activities. Continued investigation

of aquifer/river exchange is strongly encouraged to support future records of decision for
environmental restoration.

1.5.5 Columbia River Comprehensive Impact Assessment

The Columbia River Comprehensive Impact Assessment (CRCIA), established in

Tri-Party Agreement Milestone M-13-80, will evaluate the current human and ecological

risks to the Columbia River attributable to past and present activities on the Hanford Site.

The CRCIA is being conducted by Pacific Northwest Laboratory (PNL). Human risk from
exposure to radioactive and hazardous materials will be addressed for a range of river use
options. Ecological risk will be evaluated relative to the health of the current river
Prnsvstem (Fslin¢er et al. 1994).--__., _•-•-- ^------_-

1.5.6 Investigations of Chromium in Groundwater

Several projects have been completed or are underwav that contribute to a better
understanding of groundwater contamination by chromium in the 100-HR-3 Operable Unit.
Estimates for the volume of contaminated groundwater, the mass of chromium within that
volume, and the changes in characteristics between 1988 and 1992 in the 100 H Area are
presented in Peterson and Conneily (1993). Their estimates suggest a chromium plume in

excess of 100 ppb (EPA drinking water standard) to have a volume of approximately
180,000 m' and containing approximately 26 kg of chromium. The estimates indicate a
slight increase in the plume during the time interval analyzed. and three possible reasons
were offered. The most likely cause is the influx of chromium-bearing groundwater from the
west into the 100 H Area, resulting from past disposal in the 100 D Area. Other possible
causes are unidentified continuing sources in the 100 H Area and increased release from the
soil column.

An effort is underway to describe how chromium moves with groundwater and where
chromium fixation might occur (DOE-RL 1993a). This study of chromium speciation looks
at the concentrations and valence state of chromium in the unconfined_aquifer. at the
interface between the aquifer and the river, and in the nearshore river. Analysis of the
various valence states in sediments and periphyton coatings on sediments is included. along
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with tests involving potential changes in valence state that occurs when eroundwater is mixed

with river water. Initial interpretations suggest that some hexavalent chromium in

-roundwater is reduced to the less-toxic and less-mobile trivalent state at the aquifer/river

interface.

1.6 SUMMARY OF 100 AREA GROUNDWATER TREATABILITY STUDIES

Treatability tests were conducted on groundwater samples collected from the

100-HR-3 Groundwater Operable Unit to collect data on treatment technologies. The

100-HR-3 Operable Unit consists of the groundwater beneath the 100 H and 100 D/DR
Areas; the contaminants in the operable unit include chromium, nitrate, and uranium.

Bench-scale tests of biodenitrification used batch studies to determine if biodenitrification

could reduce the nitrate concentration to a residual of <45 mg/L (as NO1), the current
"'c'-

maximum contaminant level (MCL) as defined in the Safe Drinking Warer Act (SDWA) (40
r""̂
C CFR 141). The tests were conducted under the 100-HR-3 Groundwater Treatabilirv Test

° Plan (DOE-RL 1992g), the Trearabilin, Study Program Plan (DOE-RL 1992h), and the 100
0"
^ Area Groundwater Biodenitriftcation Bench-Scale Treatabilirv Study Procedures (Peyton and€ .u
^*' Martin 1993). The results of the test are presented in 100 Area Groundwater

Biodenitrification Bench-Scale Treatabilitv Study -- Final Report (Peyton 1994). Because the
iY^

treatability test was directed at nitrates and organics, the information is not relevant to the

COC for the 100-HR-3 Operable Unit. Therefore, no additional discussion of the treatability

test is provided in the FFS.

Treatability tests were also conducted to test the removal of chromate, nitrate, and
uranium (VT) using precipitation/reduction and/or ion exchange treatments. The tests are

described in the 100-HR-3 Groundwater Treatability Test Plan (DOE-RL 1992g).

Procedures for the tests are specified in 100-HR-3 Area Groundwater Treatment Tests for Fx

Situ Removal of Chromate, Nitrate, and Uranium (VI) by Precipitation/Reduction and/or lon
Exchange (WHC 1993b); results are presented in Treatment Tests for Ez Situ Removal of

Qtromate, :^trate, and Uranium (VI) from Hanford (100-HR-31 Groundicater Final Report
(WHC 1993c). Results of each test are summarized below.

The detection limit for treatability study for chromium was 19 µgtL. The goal of the

study was the MCL of 100 µg/L, so this detection limit was adequate. The Contract

Required Detected Limit (CRDL) for chromium is 10 feg/L (EPA 1991).

1.6.1 Precipitation/Reduction

1.6.1.1 Sulfde Precipitation. A ferrous sulfate/sodium sulfide method was tested to first

reduce the chromium (VI) to chromium (III) and then to coprecipitate the reduced chromium

with the resulting ferric hydroxide and/or ferric sulfide (WHC 1993c). The possible
reduction and/or precipitation of uranium was also investigated. The ferrous sulfate/sodium

sulfide treatment was effective at removing the chromium (decontamination factor [DF] of

64); however, the treatment failed to remove uranium or nitrate and generated significant

quantities of sludge. (The DF is defined as the original concentration of the contaminant
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divided by the concentration after treatment. A DF <' is considered insignificant.) T?te

method resulted in a colloidal suspension which was not removed by centrifugation.

1.6.1.2 Brushite Coprecipitation. Disodium hydrogen phosphate was used to precipitate

brushite from the contained calcium ion naturaily present in the groundwater to determine the

potential for removing uranium. The incidental removal of chromate from solution by
coprecipitation with brushite was also investigated. The brushite treatment produced

significant DF for uranium (DF = 32). This treatment did not result in significant DF (> 2)

for chromate and had little effect on nitrate concentrations. Because neither precipitation

method resulted in removal of both chromate and uranium and because both generated

significant quantities of sludge or flocculent, no further tests were conducted.

1.6.2 Ion Exchange

Three different strong-base anion exchange resins were tested based on

recommendations of resin manufacturers (Dowex 21K' from Dow Chemical Companv and
Amberlite 402" and 410" from Rohm and Haas Company). All three resins had exceilent DF
for uranium (90±70 to 110±70) and chromate (60±46 to 90±12). The Dowex 21K" had a
much higher DF for nitrate (40±20) than the Amberlite 410" (12±2) or Amberlite 402"

(6±1). The Dowex 21K° removed the high concentration of contaminants down to the level
of detection for several hundred column volumes.

The test was a full factorial experiment, which means that all combinations of the
variablesof interest were explored. Tests conducted included batch tests,_es(uilibrium tests,
and breakthrough tests. Equilibrium tests showed that the adsorption potential for Dowex
21K" for uranium and chromate was far higher than the amount of groundwater available for
spiking.

The following summarizes the results of the batch anion exchange resin test results:

• No pretreatment requirements were identified in the treatability tests: however
a prefilter is recommended for field application.

• The optimum resin for treatment of chromate, nitrate, and uranium based on
the results of the tests is Dowex 21K", a strong-base anion exchange resin.

• No breakthrough was observed in water from Well 199-H4-4 for chromium or
--rrrarYiuin.--Nit-ratP chocyed hrrkt}srrnrgh after-445 Ct7lunln WhImeS: The

concentrations from this well were 84.600 ppb nitrate, 49 ppb uranium.
65.5 ppb chromate, and 79.4 ppb total chromium.

• Breakthrough for water from Well 199-D5-15 occurred at 450 column volumes
for nitrate and 1,100 column volumes for chromium. Initial concentrations
were 49,700 ppb nitrate, 12 ppb uranium. 1,930 ppb chromate, and 2.025 ppb
total chromium. Breakthrough for chromium occurred at 100 ppb; therefore.
1925 ppb was taken up by the ion exchange resin. The capacity of the

1-9



DOE/RL-94-67
Draft A

Dowex 21K" is 2.79 µg chromium per mg of resin based on the test results for
this well water.

• No degradation of resin or resin life was noted during multiple cycles.

• During the multiple cycles, the contaminant concentrations were below the
performance goals with the exception of uranium. This may not be too
significant because the levels of uranium introduced in the test were much
higher (8 times) than typical 100 Area groundwater uranium concentrations.

• The ion exchange was eluted with 4 to 5 column volumes of 4 M sodium
chloride then washed with one to two column volumes to regenerate the resin
for reuse. The concentrations in the eluate were typically several hundred
thousand ppb chromium, ten million ppb nitrate, and thirty thousand ppb

Cc^ uranium. Both the eluate and wash contained uranium and were consideredr=
r- •-. mixed waste.e..a

As part of the breakthrough tests, a low flow rate ( 16 column volumes per hour

:-; [3.4E-4 gal/min]) test using groundwater spiked with 700 ppb uranium, 1,770 ppb chromium
(VI), 2,020 ppb total chromium, and 192,300 ppb nitrate showed that 1,800 column volumes

were insufficient to show breakthrough for uranium. Chromium concentrations at 1,800
column volumes were near the performance level at 3% to 4% of original concentrations.
Nitrate showed breakthrough at 350 column volumes, which corresponds to a resin loading

of 1.1 meq/mL of wet conditioned resin. This loading is very close to the theoretical

capacity of 1.2 meq/mL for the Dowex 21K" resin. ( Breakthrough is defined as 50% of the
original concentration.)

A high flow rate (27 column volumes per hour [5.7E-4 gal/min]) test using
groundwater spiked with 820 ppb uranium, 2,100 ppb chromium, 1,990 ppb chromate, and
212,700 ppb nitrate showed no breakthrough for chromium; however, the test was ended
prematurely due to equipment failures. Uranium concentrations were slightly higher in the
effluent than in the slow flow rate test which may indicate that the kinetics of uranium
adsorption are slow. The uranium concentration was always less than the performance level

(22 µg/L)•

1.7 PILOT-SCALE TREATABILITY STUDY

Milestone M-15-06E requires that DOE being pilot-scale pump and treat operations
for 100-HR-3 Operable Unit by August 1994. The pilot-scale is to address chromium.
Assuming the pilot scale is successful, it would continue to operate until the ROD.
Full-scale operation would be implemented if it were determined to be the selected remedy
under the 100-HR-3 ROD. If the pump and treat operation is the selected remedy under the
ROD it would continue until the three parties evaluate the operation using the following
criteria:
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1) Hexavalent chromium measured in wells near the Columbia River fall below

the Model Toxics Control Act (MTCA) standard for chromium of 50 µg/L for
two consection sampling periods.

Sampling of water occurring in the river bottom substrate environment, where
springs are suspected to discharge contaminated eroundwater, in concentrations
representative of the plume, indicates that hexavalent chromium in this
environment is below and will remain below the chronic Ambient Water

Quality Criterion for the protection of freshwater aquatic life for hexavalent
chromium (11 µg/L) set by the EPA.

3) _ Groundwater/Columbia River interaction studies, numerical models or physical
models indicate that predicted levels of hexavalent chromium within the
riverbed substrate environment, where contaminated groundwater is suspected
to discharge, in concentrations representative of the plume, are below the
chronic Ambient Water Quality Criterion for the protection of freshwater
aquatic life for hexavalent chromium (l l µg/L) set by the EPA.

4) Biological surveys, such as aerial photographic records, of Columbia River
sections where contaminated groundwater discharges may reasonably be
expected to occur, indicate that contemporary salmonid redd distributions are
at concentrations and locations expected if hexavalent chromium were not an
influence.

5) The effectiveness (including cost/unit of hexavalent chromium removed) of the
treatment technology does not justify further operation.

6) An alternate treatment technique, such as chemicai reduction of the hexavalent
chromium to a less toxic valence, that is more effective or is less costly is
substituted.

Assumptions associated with the Tri-Party Agreement Change Control Form (Ecology
et al. 1994) for the pilot-scale treatability test are as follows:

• The LFI activities do not identify hexavalent chromium data inconsistent with

data to date.

• The QRA justifies the need for remediation.

• Treated effluent containing contaminants above State water quality standards
can be disposed of the soil column or aquifer.

• Hazardous, radioactive and/or mixed waste (e.g. resins) will be stored and/or
disposed of on-site at locations as agreed to by the three parties.

0 Bench-scaie tests will confirm treatment assumntions.
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• The pilot-sc^ .-- treatability test will be performed in accordance with the

100-HR-3 Groundwater Treatabilirv Test Plan (DOE-RL 1992h).

The Pilot-Scale Treatabilitv Test Plan for the 100-HR-3 Operable Unir (DOE-RL

1994b) provides an outline for the pilot-scaie test using the Dowex 21K° resin in an ion
exchange pump and treat system.

1.8 KEY ASSUMPTIONS FOR FFS

The key assumptions which form the basis for the FFS are as follows:

• The purpose of the IRM is to address an identified threat to human health or
the environment.

^

^^ • The objectives of the FFS are to protect the Columbia River and to abate

offsite migration of contaminants.

` • To meet the objectives, the alternatives are aimed at containment and control

of contaminant plumes. (The alternatives are not designed for mass reduction

or aquifer cleanup.)

• The occasional-use scenario is assumed for the operable unit.

• For purposes of cost estimates, the FFS uses a finite lifecycle for the IRM to

the year 2008. At this time it is assumed that any final action will be
implemented, be it a continuation of the IRM or a redirection of the action.

• The 100 Area Feasibilitv Study Phases 1 & 2 (DOE-RL 1994a) forms the basis
for the alternatives evaluated in the FFS. Additional alternatives or deviations
from the alternatives are only considered when the defined alternative does not
meet the operable unit specifics. The CERCLA does, however, allow the
flexibility of specifying different process options at any point in the RI/FS
process if warranted by site circumstances.

• Disposal to the Environmental Restoration Disposal Facility (ERDF) is
assumed for all solid wastes generated. This includes the assumption that
sufficient space is available and that the facility will be operating on a schedule
consistent with the IRM.

Each of these key assumptions is discussed in Sections 2.0 through 6.0 of the FFS.
The sensitivities associated with these assumptions are discussed in Section 7.0.
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Table 1-1 Alternatives Retained from 100 Area Feasibility Study

f^..

0^1

. .,. _.
`Y^..

Alternative j - - Description Recommendation

GW-1 No Action Retain for detailed analysis and risk

assessment data.

GW-2 Institutional: Water-rights and deed restrictions Retain to preserve range of GRA to be

Groundwater monitoring evaluated in FFS.

Columbia River as alternate water supply

GW-3 Containment: Slurry walls Retain to preserve range of GRA to be

Extraction wells evaluated in FFS.

GW-4 In Situ Biodenitrification Retain as an in situ treatment action.

Treatment: Air stripping

GW-5 Removal, Extraction wells Retain as a removal, treatment, and

Treatment, Biodenitrification disposal action based on chemical

& Disposai: Chemical oxidation, precipitation, and treatment processes.

chemical reduction

Media filtration and ion exchange

Cement-based solidification

Injection into aquifer

ERDF

GW-6 Removaa, Extraction wells Retain as a removal, treatment, and

Treatment, Biodenitrification disposal action based on physical

& Disposal: Air stripping, forced evaporation, media treatment processes.

filtration, and reverse osmosis

Cement-based solidification

Crib disposal, vaults, and trcnches/pits

ERDF

GRA = general response action

FFS = focused feasibility study

ERDF = Environmental Restoration Disposal Facility

1'T
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2.0 OPERABLE UNIT BACKGROLND

The 100-HR-3 Operable Unit is located in the north-central portion of the Hanford

Site along the southern s#torel',ne of the Columbia-River (see Figt:res_ 1-1 and 1-2). The

southern boundary of the operable unit is the southern edge of Sections 21, 22, 23 and 24 of

T 14 N, R 26 E of the Willamette Meridian and continuing east along the southern edge of

Sections 19 and 20, T 14 N, R 27 E of Willamette Meridian to the Columbia River. The

operable unit includes outfall structures and effluent pipelines that extend into the Columbia

River, but excludes that portion (116-N-3 Crib) of the 100-NR-2 Operable Unit that extends

north of the southern boundary. Outfall structures and river effluent pipelines will be

addressed by an ERA.

Since the preparation of the 100 Area Feasibility Study Phases 1 & 2 report

(DOE-RL 1994a), additional data have been collected relevant to the 100 Area in general as

well-as the1D0 D/DR and 100-H-Areas-and-the-100-HR-3 Operable LTnit specifically. An

LFI has been conducted ana reported-in-:itnired-Fieia Investigation Report for the 1l.0-HR-3

Operable Unit (DOE-RL 1993b). A QRA (WHC 1993d) and a variety of aggregate area

studies were performed to evaluate risk, cultural resources, the area's ecosystem, the

Columbia River, and the river sediments.

2.1 LIMITED FIELD INVESTIGATION

As part of the LFI, 22 new groundwater monitoring wells were installed in the
100-HR-3 Operable Unit. These wells were constructed to help define groundwater quality

in areas of potential public or environmental exposure and immediately downgradient of

priority source operable unit waste sites.

Groundwater samples were collected from these wells and existing monitoring wells

(Figures 2-1 and 2-2). A total of 262 samples, exclusive of duplicates and splits, was

collected over four rounds of sampling. Analyses were conducted for organic, inorganic,

and radioactive constituents. Soil samples were collected during well drilling activities and

analyzed for physical properties. The data derived from this sampling and analysis effort

were used to perform a QRA (WHC 1993d). Tables 2-1 and 2-2 present the maximum

concentrations found the chromium plumes, in near-river wells, in springs and seeps, and in

the Columbia river for the 100 H and 100 D Areas.

2.2 QUALITATIVE RISK ASSESSMENT

The QRA for the 100-HR-3 Operable Unit focuses on a limited set of human and
environmental exposure scenarios. The QRA provides an analysis that will aid in making
defensible decisions regarding the need to conduct IRM.

The QRA used the first three rounds of LFI groundwater sampling data. The data
were evaluated for consistency and compliance with EPA guidance (EPA 1989). Data from
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all wells were used to identify a maximum concentration. This maximum concentration was

then used in the calculation of human health risk.

For the ecological evaluation, maximum concentration data from near-river wells only

were used. This data represented the best available estimate of concentrations available for

biological exposure at the groundwater/river interface (such as springs and seeps).

Frequent- and occasional-use exposure scenarios were evaluated in the human health

QRA to provide bounding estimates of risk consistent with the residential and recreational

exposure scenarios presented in the Hanford Site Risk Assessment Methodology (HSRAM)

(DOE-RL 1994c). Human exposure was limited to ingestion of contaminated groundwater,

inhalation of volatile contaminants during water use, and external exposure to radionuclides.

The results of the human health risk estimations for carcinogens are grouped into the

following categories based on lifetime incremental cancer risk (ICR):
r-„
C-)

d • high > 1 x 10-2

0" • medium 1 x 10° to I x 10-1
C^_^ • low 1x10' to1x10'

i,,... ^ i° i n-s
---- -=.y;,41 - - - --- - vGiy tVw ^ ♦ n av .

The results of the QRA for human-health and ecological evaluations are presented by

area (D/DR, H, and 600) in Tables 2-1 through 2-5. Human health risk associated with the

occasional-use scenario of medium or high ICR or a hazard index (HI) > I keeps a waste site

on the IRM pathway. The results of the ecological risk assessment were evaluated in terms

of an ecological hazard quotient (EHQ). Any contaminant with an EHQ > I was identified

as COPC.

The frequent-use scenario assessment identified tritium, strontium-90, ammonia,

chromium, manganese, and nitrate as COPC in the D/DR Area through the ingestion and

inhalation (ammonia only) pathways. For the H Area. tritium, carbon-14, strom -n-90.

technetium-99, uranium-233/234, uranium-238, americium-241, ammonia, chlorotorm,

chromium, fluoride, manganese, and nitrate were identified as COPC under the frequent-use

scenario through the ingestion and inhalation pathways. Frequent-use COPC in the 600 Area

were identified as tritium, arsenic, and chromium through the ingestion pathway.

The occasional-use scenario resulted in the identification of tritium in the D/DR Area,

technetium-99 in the H Area, and arsenic in the 600 Area as human health COPC; however,

it should be noted that all these COPC had ICR in the low or very low range. Therefore,

none of these COPC represent an unacceptable human health risk under this exposure

scenario.

Ecological scenarios were evaluated using biological receptors which live in or near

the Columbia River. The ecological risk assessment identified potential risks from

bis(2-ethylhexyl) phthalate, chromium, and sulfide in the D/DR Area based on exceedances

ofAtnbient=Jl'ater Quatitv Criieria: ^n the H Area;-chnsmiurr, iron, and sulf-,de were

identified. These exceedances were based on the maximum concentrations detected in the
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near river wells. No allowance was made for environmental fate. These constituents were

not identified in the river; the concentrations are significantly reduced by the mixing and

dilution action of the river. The QRA presents a discussion of the uncertainties associated

with the ecological risk assessment. No ecological assessment was conducted for the 600

Area because the groundwater is not impacting the river.

While the ecological portion of the QRA conservatively estimated risk based on

near-river well concentrations, no analysis has been performed on the risks to salmon redds

and fry in the substrate of the river. Chromium in concentrations above 11 µg/L potentially

cause negative impacts to these receptors. However, because data are unavailable for this

ecological pathway, great uncertainty exists in the potential risk associated with this media.

2.3 CULTURAL REVIEW

As part of a comprehensive cultural resources review of the 100 Area operable unit,

several archeological surveys have beedconducted in the 100-HR-3 Operab'le Unit. These

surveys included literature and record reviews and pedestrian surveys of the area. Figure 2-1
shows those areas of the operable unit which have been surveyed. These efforts were

conducted following the procedures set forth in the Hanford Cultural Resources Management

Plan (Chatters 1989). These surveys have located three historic and five prehistoric sites

within the 100 D/DR and 100 H Areas which could be potentially impacted by IRM

activities.

Two historic sites (3-176 and 3-178) have the potential of being impacted by activities

in the H Area by construction and support activities associated with remedial actions. One
historic site, 3-180, and one prehistoric site, 45BN176, have the potential of being impacted

hy-act.t'vitie,s in the. D/1DR_ Area, _Four preh;stnric s;tPS - 45BN147, 45BN148, 45BN439,
45BN459 and 45BN176 - are near the river in D/DR Area in the potential zone of remedial

activities. Three of these sites are village sites with pit houses.

All of the potential impact sites within the 100-HR-3 Operable Unit will need to be
evaluated for National Register of Historic Places eligibility. Any sites found eligible for
listing should be avoided during activities or plans for data recovery/mitigation will be
required.

2.4 ONGOING ACTIONS

----- ---- - Aquifer tests are planned for the operable unit as documented in the Aquifer Test Plan
for the 100-HR-3 Operable Unit (Swanson 1994). New wells were completed in August
1994 and field tests are scheduled to begin in September 1994. In additions, seven wells in
the 100 D/DR Area were pumped in June 1994 to determine their capacity for producing
water in support of the treatability test in the 100-HR-3 Operable Unit. The withdrawal tests
were of short duration, approximately one to two hours and produced results similar to
earlier estimates.

^-.^
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Figure 2-3 Cultural Survey Areas for 100 D/DR Area
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Figure 2-4 Culturai Survey Areas for 100 H Area
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Table 2-1 Summarv of Maximum Concentrations for Contaminants of

Potential Concern for 100 D/DR Area

r^...

All Near-River D/DR-Area D/DR-Area
Groundwater Groundwater Springs Columbia

wells Wells River

Radionulcides (pCi/L)

Tritium 78000 19000 3100 <200
S34ntium 90 41 J 7.6 4.5 G 1

-inCrgaiii^$ (FNg/r) -

Chromium 2090 443 J 124 8.8 U
Manganese 186 8.8 4.3 B 7.2 U

Anions (m¢/L)

Ammonia 0.75 0.1 0.1 J <0.5 UJ
Nitrate 32.7 14.1 3.99 J <0.1 J

J: Estimated value
B(inorganics): Analyte detected at a concentration below the contract required

- deteciiorr hmiF bui above ihe instrument detection limit.
U: Undetected
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Table 2-2 Summary of Maximum Concentrations for Contaminants of

Potential Concern for 100 H Area

All Near-River H-Area H-Area
Groundwater Groundwater Springs Columbia
Wells Wells River

Radionuclides (pCi/L)

II.^..
t nnum

I
i 100"

I I.._ -
7 100

I
3$00 J 40"v

Carbon-14 72 72 NA NA
Strontiuiti-90 33 33 12.7 0.7 J
Uranium-233/234 26.8 26.8 NA NA
Uranium-238 18.6 18.6 1.22* 0.53*
Americium-241 0.28 J 0.28 J NA NA

Inorganics (µg/L)

Chromium 490 45.6 51.6 6 U
Manganese 180 2.3 B 37.9 12.4 B

Organics (µg/L)

Chloroform 53 31 NA NA

Anions (mg/L)

Fluoride 1.3 0.21 0.21 0.45
Nitrate 760 6.9 4.58 J 0.54 J

J: Estimated value
Value for Total Uranium reported

NA: Not analysed for
B(inorganics): Analyte detected at a concentration below the contract required

detection limit but above the instrument detection limit.
U: Undetected
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Table 2-3 Summarv of Maximum Concentrations for Contaminants of
Potential Concern for 600 Area

~^.s

0,.

Zrllr

All
Groundwater
Wells

Near River
Groundwater
Wells

600-Area
Springs

600-Area
Columbia
River

Radionuclides (pCi/L)

Tritium 11000 (a) NS NS

Inorgainics (µg/L)

Arsenic
Chromium

11.5
170

(a)
(a)

NS
NS

NS
NS

NS: Not Sampled
(a): No ecological evaluation completed for the 600 Area

2T-3
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Contaminant Type Frequent-Use Sr:enanob OccasionabUse Scenarioc

EsLmated Key Pathway Estimated Key Pathway

Qualitative Contaminant Qualitative Contaminant
Hisk Risk

Radioactive low;niedwm trdium, ingestion low tritwm ingestion

strontium-90 onlyd onlyd

Nornadioactive, veiy low none none very low none none

Carcinogenic

Nonradioactive, HI: 1 chromium, inhalation I11. 1 none none

Noncarcinogenic ammonia, (ammonia

manganese, only)e and

nitrate ingestion

a Based on maximum contaminant concentrations in groundwater.
b Frequent-use scenario is based on residential exposuie parameters.

c Occasional-use scenario is based on recreational exposure parameters

it The inhalalion pathway is evaluated for volatile nonradioactive contaminants only

The laboratory analysis and reporting for ammonia may not be the same as the use in the reference dose for

a mmo nia; associated risks may b e ov er-e stimated
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Conl:.nunant Typie Frequent-Use Scenariob Occasional-Use Scenanoe

' Esnnialed Key Contaminant Pnlhway E, tunpted Key Pathwey

Ouahlalive ui,<dnatrve Conlamui.,nt

Risk Risk

Radioactive low/medium slrontium-90, ingestion low technetium99 none

technelium-99, onlyd

tritium, uranium-

238,carbon-14,

uranium-233/234 '

americium-241

Nonradioactive, low chloroforme inhalation/ very low none none

Carcinogenic ingestion

Nanratlioactive, HI1 nitrate, inhalation I{Il t none none
Noncan:mogenic chromium, (ammonia

i manganese, only)f and

fluoride, ingestion

ammonia _

a Based on maximum contaminant concentrations in groundwater.

b Frequent-use scenano is based on residential exposure parameters

c Occasional-use scenaiio is based on recreational exposure parameters

d The inhalation pathway is evaluated for volatile nonradioactive contaminarns ortly.

e This compound is a common laboratory contaminant, therefore the concentral:ions identified for this compound may net

be representative of groundwater in the 100 H Area, and the associated risks may be over-estimated.

I The laboratory analysls and reporting for ammonia may not be the same as the use in the reference dose tor ammon.

associated risks may be over-estimated.
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Contaminent Type Frequent-Use Scenanob OccasionalUse Scenario°

Estimated Key Pathway L:.lunaled Key Fethway

Qualitative Conlaminanl Ouahtative Contaminanl

Risk Risk

Radioactive low lritium ingestion "ry low none none

ontyd

Nonradioactive, medium/low arsenice ingestion low ^very low arsenict ingestion

Carcinogenic

Nonradioactive, HI:1 arsenic, ingestion Hi:1 None None

Noncarcinogenic chromium '

a Based on maximuni contaminant concentrations in groundwater

b Frequent-use scenario is based on residential exposure parameleu

c Occasional-use scenario is based on recreational exposure parameters

it The inhalation pathway is evaluated for volatile nonradioaclive contaminnnts only

e ihe ICR for areoic include background cunlributuon The ICR for ne.eruc subtracting backgiound contribuliun is 31 :-

0S. or a low m.:k

The ICR for aisciuc includes background contiibution The ICR kn m. ei,u vdmacting background conbibutian is 6L

07, or a very low risk
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Table 2-7 Ecological Risk Assessment Summary for Radionuclides

Radionuciide Near-River Wells

Dose > CHQ

100-D/DR 100-H

Americium-241 Not Detected NO

CarbQn-1 4 Not Detected NO

Strontiu111-00 NO NO

Technetium-99 Not Detected NO

Tritium NO NO

Uranium - 233/234 NO NO

Uranium-235 Not Detected NO

Uranium-238 ^ NO NO

Total Dose NO NO

'T-7
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Table 2-8 Ecological Risk Assessment for Nonradionuclides

r_r..

Chemical Near River Wells

100 D/DR 100 H

Bis(2-ethvlhexvl) phthalate Above Chronic LOEL -
Yes

Not Detected

Barium Above Backeround - No
Value for LOEL

Above Backoround - No
Value for LOEL

Chrom;um
-- - -- - - --

Above Acute and Chronic

LVEL - ^I^Cs -

Above Acute and Chronic
LOEL - ^ es

Fluoride Below Backeround No LOEL

Iron Below Backeround Above Acute LOEL

Nitrate as N No Value for LOEL No Value for LOEL

Maneanese No Value for LOEL Below Background

Sulfide Above Chronic LOEL -

Yes

Above Chronic LOEL -
Yes

Vanadium No Value for LOEL Below Backeround

Note: All other concentrations were below the Acute and Chronic LOEL or below

backoround levels.
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3.0 REMEDIAL ACTION OBJECTIVES

The RAO are medium-specific or operable unit-specific obiectives for protecting

human health and the environment. The RAO are based on the land-use, COC, ARAR.

exposure pathways, and specify remediation goals so that an appropriate range of remedial

options can be developed for analysis. This section presents the steps taken in refining the

initial RAO (defined in 100 Area FS [DOE-RL 1994a]) based on a more thorough evaluation

of the 100 Area groundwater operable unit data from the LFI reports.

The RAO refinement process begins with the refinement of COPC for the

groundwater-operable unit. This information is-used to ensure that remedial alternatives

bei:,g cor.sidered in this FFS can adequately address the types of contaminants and to

facilitate the refinement of ARAR. The RAO also provide the basis for developing the GRA
Nr

that will satisfy the objectives of protecting human health and the environment. The RAO

--`' are defined as specifically as possible without limiting the range of GRA that can be applied.

The RAO for protecting human receptors express both a contaminant level and an
exposure route. Remedial action objectives for protecting the environment are expressed in

terms of the medium of interest and target clean-up levels, because the intent of the remedial

action is to preserve or restore the medium of interest.

Remedial action objectives are based on CERCLA guidance (EPA 1988).

Assumptions used to develop RAO for the 100-HR-3 Operable Unit include:

p --ne-nain objectives are protection of the river and abatement of migration of
contaminated groundwater plumes outside the operable unit.

• The recreational exposure scenario is assumed.

• The IRM will continue to the year 2008, at which time the final action for the

operable unit will be implemented, or until cleanup goals are met. (This
assumption is for costing purposes and does not represent the final cleanup
period.)

• Based on the QRA for the occasional-use scenario, all identified COPC were
within acceptable risk ranges (i.e., incremental cancer risk of 1 x 10d to 1 x
10' or an hazard quotient [HQ] < 1). Therefore. the potential risk from the
operable unit is to the environment.

The RAO for environmental protection are:

• control groundwater movement to prevent release of COC from groundwater
to surface water that would result in concentrations in the river in excess of
Ambient Water Quality Criteria

3-1
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• prevent destruction of critical habitat: minimize destruction of noncritical

habitat; prevent adverse impacts to threatened or endangered species

------------- ----- ----- ----•----- prevenEerosion of ^^>> ^+^^ring remediation that would contribute to surface

water concentrations greater than the Ambient Water Quality Criteria for the

COC in surface water.

Discussion supporting the RAO is given in the subsections below.

3.1 LAND-USE

Although the QRA uses frequent- and occasional-use scenarios (corresponding to

residential and recreational uses respectively), there are no residential or recreational

land-uses in the 100 Area at this time. The Hanford Future Site Uses Working Group

C a (HFSUWG 1992) recommended the 100 Area be considered for the following four potential

future land-uses:
i^
W^Y
^^ • Native American uses

e'w- • limited recreation, recreation-related commercial uses and wildlife

`^ • B Reactor as a museum/visitor center

• wildlife and recreation.

None of the group's recommendations included potential future residential use by

definition; however, the scenarios include a range of restricted and unrestricted uses. The

DOE currently limits the access to the 100 Area; this access restriction is assumed to

continue during the IRM period. Therefore, for purposes of the FFS and given the relative

timeframe of the IRM, the recreational scenario will be used to determine remedial action

goals for the IRM. As defined in the past-practice strategy, the 100 Area will be

reevaluated. including a comprehensive baseline risk assessment, in the future for removal

from the NPL. Land-use will be revisited at that time.

3.2 CONTAMINANTS OF CONCEIL'V

This section refers to two groups of contaminants, COPC and COC. The first group,

COPC, was initially identified in the LFI (DOE-RL 1993b) as contaminants with the

potential of having an adverse impact on human health or the environment. The second

group is the COC which are refined from the list of COPC. In the context of FFS, COC are

those constituents that must be addressed by remedial actions. The CERCLA requires that

actions-selected--to-remediaLe- hazardoss-?.uaste-sites-be-protectivanf-humanhealth and the.

environment. In order to support this requirement, COPC identified in the LFI are refined to

COC for the FFS.

The COPC were determined in the LFI for both human and ecological receptors based

on the QRA and additional analysis of the data. For the occasional-use scenario
(corresponding to recreational use), no human health COPC were identified in the QRA. It
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should be noted that the ecological COPC were identified in the near-river wells. This

resulted in a very conservative COPC list because the risks associated with the actual

river/groundwater interface has not been determined or no allowance has been made for
mixing and dilution of the contaminant concentrations by the river. The quantification of

risk at this interface would aid in understanding the real threats to the environment so that

they could be more properly addressed.

The COPC were identified in the QRA as:

• H Area - ecological: chromium, iron, and sulfides
• D/DR Area - ecological: bis(2-ethylhexyl) phthalate, chromium, and sulfides
• 600 Area - human health: arsenic.

As part of the FFS, the COPC are further evaluated to ensure remediation addresses
the major contaminants. Based on this analysis, sulfides, bis(2-ethylhexyi) phthalate. iron,
and arsenic are not included as COC in this FFS for the following reasons:

` • Arsenic - no Hanford Site-related uses are known and the 600 Area of
--- 100-HR-3 Operable Unit was used extensively for agricultural purposes prior

^ to Hanford Site operations that may have used arsenic as a pesticide/herbicide.
The ICR for arsenic as determined in the QRA included the background
contribution. The ICR for arsenic is 6E-07 when background contributions are
subtracted. This risk is well within the acceptable 10' risk level.

• Bis(2-ethylhexyl) phthalate - the data for this constituent are not consistent.
The hits were qualified with "B" (blank contamination) and "J" qualifiers
(estimated values at the detection limit). The erratic values of the constituent
are not a reflection of aquifer conditions but more likely a result of laboratory
contamination.

• Iron - only three samples taken in 1993 and 1994 had concentrations above the
chronic Ambient Water Quality Criteria of 1,000 µg/L. All three samples
were taken from wells completed with carbon steel casing. One sample was
collected from well H4-4 in January 1993. The concentration from this
sample was reported at 18,000 gg/L; the next highest sample is this well was
1,600 µg/L in September 1993. The most recent concentration from this well
is 180 ug/L measured in June 1994. Twenty-seven iron samples were
cotl^t?d from this well in this time period. A sample collected in April 1993
from well H4-5 had a concentration of 1,700 µg/L for iron. The next highest
concentration for the well was 530 µg/L in January 1993. The most recent
concentration is 380 µg/L collected in April 1994. Ten samples were collected
C L'- . .1 this . l
rrom rms we l l in mrs time rrame.

• Sulfides - sulfides were not detected (< 1 mg/L) in most of the samples
reported in the Hanford Environmental Information System iHEIS). Of 107
samples analyzed for sulfides in the 100 H Area, 5 samples were below
I--mg,L, 1- sampie-was above -mgJL (this sample-at 26 mg L was determined

^-^
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to be inconsistent and eliminated from consideration in the LFI). The

remainder of samples had concentrations of 1 mgiL, 74 of which were

qualified with nondetect qualifiers. The data show only random detects at the

detection limit. Therefore, until additional data are available showing sulfides

to be truly present, they will be excluded from the FFS.

3.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Section 121 of CERCLA requires that any remedial action selected for a Superfund

site be protective of human health and the environment. A component of an action's

protectiveness is its ability to comply with ARAR. An ARAR is a promulgated Federal or

State environmental cleanup standard, standard of control, substantive environmental

protection requirement, criteria, or limitation. It must be either:
r^

^- • "Applicable." ( i.e., specifically addressing the substances, location, or action

" being considered).

ay • "Relevant and appropriate," (i.e., addressing a situation sufficiently similar to

that encountered at the CERCLA site that its use is well suited to the particular

site). A standard or criterion must be both relevant and appropriate to be an

ARAR.

There are three categories of ARAR:

• chPt++.icat-sRecific ARAR - numerical values or methodologies used to

determine acceptable concentrations of a contaminant

• location-specific ARAR - requirements that dictate or restrict actions at or

surrounding the CERCLA site because of sensitive or unique conditions

• action-specific ARAR - technology or activity-based requirements or

limitations on actions taken with respect to hazardous waste.

In addition to ARAR, to be considered (TBC) guidance consists of nonpromulgated

criteria, advisories, guidelines, or proposed regulations. Since TBC guidance is not legally

binding, it does not have the status of ARAR; however, TBC are identified and considered if

ARAR do not exist for the substances or situations of concern or the ARAR alone would not

be sufficiently protective.

The ARAR and TBC used in the analysis of alternatives for the groundwater operable

unit FFS are identified in Appendix A. Table 3-1 lists the chemical-specific ARAR and TBC

for the COPC for the operable unit.

The implementation and operation of the remedial alternatives may result in the

generation of low-level or mixed waste. The proposed disposal for these wastes would be to

the ERDF (if unavailable to meet the required schedule, then existing facilities such as
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W-025, would be used until the ERDF is available). The ARAR and TBC for the ERDF are

not included in the ARAR tables for the FFS. These are addressed in the Remedial

Investigation and Feasibilitv Study Report for the Environmental Restoration Disposal Facility

(DOE-RL 1994d). Waste acceptance criteria have not yet been developed for ERDF.

O

A"
- 3.4 PRELIMINARY REMEDIATION GOALS AND POINTS OF COMPLIANCE

Because protection of the river is the goal of the FFS and because the greatest

perceived threat is to the eggs and fry of the fish, the point of compliance should be at the

groundwater/river interface. However, monitoring of this interface is difficult. Therefore,

the proposed point of compliance is the near-river wells as defined in the QRA. The

preliminary remediation goal (PRG) for this compliance point would be 50 µg/L measured in

two consecutive sampling rounds as established in the Tri-Party Agreement Change Control

Form M-15-93-02 (Ecology et al. 1994). Chromium concentrations below the chronic

Ambient Water Qualitŷ n..n.^tenon of 11 µgiL as measured in the substrate are considered

alternate PRG. These PRG represent screening criteria for the FFS. Final remediation goals

will be set in the ROD.

'
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Const ituent Safe Drinking Water Act RCRA M9pCA k:PA Water Washington

Subpart F (gruundwafer/ Quality Criteria Water Quality

(e) surface waler) (chronic/acute) Standards
Primaryy (b) Secondar Y pProposed 1.0 (g) (chronic/acute)
MC1, (a) MCL (c) MCL (d)

Tritium 20,000 -- - - 60,900 -- - - -- - -

Tcc h n e t i um - 9 9 2,400 -- - - 3,790 -- - - --

Chromium 100 100 -- -- 50 80 / 810 11 / 16 11 / 16

Iron -- -- 300 - - - 1000

Bis('^2 ud^ylhezyl) 6 0 -- - -- 6.25 / 6.56 360 / 400(i)
phlh lale

Arsenic 50 -- - - 50 0.05/ 0.004 190 / 3600) -

Sulridc -- -- -- ^

NOTE: All units for radionuclides in pCi/L; all: other units in ug/L.
(a) 40 CFR 141.16 (radionuclides), 40 CFIR 14161 (organics), 40 CFR 141.62 (inorganics), as amcndcd at 56 FR 31838 July 17, 1992
(b) 40 CFR 141.50 and 51 as amended at 56 FR 31838 July 17, 1992
(c) 40 CFR 143.3 as amendul at 56 FR 3597 January 30, 1991 TBC under federal regulations, possible ARAR under MTC:A
(d) 56 FR 33120 July 18, 1991 Proposed rules - TBC
(c) 40 CFR 21u4.94
(f) WAC 173-340-720, MoJcl Toxics Conlrol Act, Groundwatcr Cleanup Standards, Method B and WAC 173340730 Surfa,ce Water Clea nup Standards,

Method B
(g) EPA's "Quulily Crileria for Water 1986" and EPA•s "llpdatc #2 to Quality Crileria for Water 1986" - T13Cs fur surface waters only

(h) WAC 173-201-047, Toxic Substances - applics lo surlrcc waters only

6) Proposed

Q) Fo r the IrivaJent I bn n
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4.0 ALTERNATIVES DEVELOPMENT

The alternatives considered for treatment of the 100 Area groundwater operable units

were developed and screened in the 100 Area Feasibilitv Studv Phases 1 and 2 (DOE-RL

1994a). These alternatives (referred as the baseline alternatives) provide a range of remedial

actions applicable to the 100 Area groundwater operable units. The baseline alternatives are

intended to be generally applicable anywhere in the 100 Area. In this FFS, the baseline

aiternatives are further-deftned and modified based on additionai information From the

100-HR-3 Operable Unit LFI (DOE-RL 1993b), 100 Area aggregate studies, treatabilitv

testing, and refined RAO.

This section of the FFS presents detailed descriptions of each groundwater alternative

-.c, retained from the 100 Area FS for more detailed analysis. Descriptions for the baseline

r•.., alternatives are expanded from the information presented in the 100 Area FS and are

modified as needed to reflect new information gathered since preparation of the FS. The

baseline descriptions are then refined to reflect 100-HR-3 Operable Unit site-specific

° requirements and characteristics. This section specifically describes the groundwaterr.--7
alternatives relative to interim action at the 100-HR-3 Operable Unit.

sa,.

The DOE's Environmental Management (EM) Office of Technology Development

(OTD) (EM-50) is managing an aggressive national program for applied research,

development, demonstration, testing, and evaluation. The objective of this program is to

develop technologies to cleanup the DOE nuclear production and manufacturing sites and to

manage DOE generated wastes more cost-effectively than current environmental cleanup

technologies. The program is addressing several major problem areas including groundwater

and soil cleanup; and waste retrieval and processing. There is a suite of mutually

complimentary technologies for environmental restoration in various stages of development

and demonstration that will be ready for implementation in the new future.

4.1 ALTERNATIVE GW-1: NO ACTION

Alternative GW-1, the no action alternative, is required by the National Contingency

Plan (NCP) to serve as a baseline for evaluation of other alternatives. The no action

aiternative-may tL-selwtett frn-sites where-contaminatiorr-does not-exceed the-levei of

unacceptable risk, where site contamination is in compliance with ARAR, where short-term

risks associated with the remedial action exceed the risk of no action, or where the cost of

remediation is excessive compared to the benefit gained in risk reduction.

The no action alternative for the groundwater operable units consists of continued

groundwater monitoring which is currently ongoing at the site. The contamination is allowed
-ta aissipa,te.throa_,ghnaturaLattenuation processes.--Fotradionuclides rhi.clsmainlv natural
radioactive decay. The effectiveness of the natural attenuation process is related to the
half-life of the radionuclide and the affinity of the radionuclide to adsorb to the Hanford Site

soils. For other contaminants, such as chromium, the major attenuation factor is
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advection/dispersion. which depends on natural groundwater flow and the river flushing

action to reduce concentrations.

Application of the no action alternative is independent of any site-specific

considerations, as this alternative requires no restrictions, controls, or active remedial

-measures:---Therefore, the baseline L-+escription-for this-alternativE-is directl-y appiicable to the

100-HR-3 Operable Unit without modification.

4.1.1 Baseline Description

The no action alternative assumes no further action at a site. For example, no action

for the groundwater operable unit consists of continued existing access controls and

groundwater monitoring events through 2008 at which time these activities cease. The

contamination is allowed to dissipate through natural attenuation processes. For

r radionuclides this is mainly natural radioactive decay. The effectiveness of the natural

c^ attenuation process is related to the half-life of the radionuclide and the affinity of the

radionuciide to adsorb to the Hanford Site soils. For other contaminants. such as chromium,

the major attenuation factor is advection/dispersion, which depends on natural groundwater

flow and the river flushing action to reduce concentrations.
0 ^.

4.1.2 Application to the 100-HR-3 Operable Unit

Application of the no action alternative is independent of any site-specific

considerations, as this alternative requires no restrictions, controls, or active remedial

measures. Therefore, the baseline description for this alternative is directly applicable to the
...... r...--i00-HR-3-Operable Unit=.vithout modiftcation.- Co.n.ta.^.tinnnr ^h,mes within the 100 D/DR

Area, 100 H Area, and the 600 Area of the 100-HR-3 Operable Unit are allowed to dissipate

through natural attenuation processes. Existing access controls and monitoring activities are

continuei, through the IRM period (year 2008).

4.2 ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT

ACTIONS

Alternative GW-2 has been developed as an institutional controls GRA. Alternative

GW-2 was initially developed in the 100 Area FS Phases I and 2 (DOE-RL 1994a) to

prevent access tocontaminated groundwater plumes beneath the 100 Area. The following

---- ----F9rriCeSS vpiiortS are Spcciiicd for the aita;iuau'vC:

• access restrictions:
deed restrictions
water rights restrictions

• monitoring:
groundwater monitoring
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• continued current actions:
- pilot-scale treatability test in 100-HR-3 Operable Unit
- groundwater/river interaction studies
- chromium speciation studies
- Columbia River Comprehensive Impact Evaluation study.

CIO

C-1

tw^,

m,w,...

i^•^

4.2.1 Access Restrictions

The access restrictions included in this alternative are unique to groundwater media.

('overnment control of the Hanford Site, and therefore the operable unit, is anticipated

through the IRM period. Sitewide access restriction measures already existing at the

Hanford Site, such as security fences and guarded entrances, will ensure 100-HR-3

groundwater is not accessible to the general public. Deed restrictions and water rights are

not required during the period of government control. The institutional controls alternative

therefore does not require implementation. but only continued maintenance and enforcement.

4.2.2 ivionitoring

In addition to restricting groundwater use and access to groundwater, the institutional
action alternative also includes groundwater and environmental monitoring. Monitoring will

be required to determine if and when institutional controls to restrict access to groundwater

are no longer necessary.

4.2.3 Continued Current Actions

The continued current actions listed are efforts currently underway to complete the
conceptual model of the groundwater operable units and to generate more certain technology
performance data. These efforts support the selection of the most appropriate remedial
action for the 100 Area groundwater operable units. The treatability test will provide data on
technology performance and optimization, on waste generation; and possibly on aquifer
response. The river/groundwater interaction studies will help describe the mixing zone to
better predict the hydrologic actions affecting concentrations. The speciation studies will
better quantify the amount of chromium (VI) to provide a more realistic conceptual model of
contaminant movement in the aquifer and interaction with the sediments. The river impact
assessment will provide risk assessment data specific to and the receptors in the river. All
the information will be assessed to determine the best solution for the remediation of the
operable unit. When the results of the current actions are available, the conceptual model
may }Je_cornj}leteeenngboh to irirntifv a Fnal artinn for the n[n,arable unit.

4.3 ALTERNATIVE GW-3: CONTAINMENT

The containment alternative consists of remedial actions designed to ensure
c4ntainment of contaminated groundwater plumes. The general description of this alternative
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(Section 1.3 of Appendix C) presents several subsurface barrier (cutoff wail) technologies

that are potentially applicable in the 100 Area. The most appropriate cutoff wall technology

for application at the 100-BC-5 Operable Unit is determined on the basis of site-specific

implementation requirements. These requirements include consideration of the site geologic

formation and wall depth requirements. For the purposes of the FFS. groundwater modeling

results are used to establish the opdmum configuration of the cutoff wall and hydraulic

control wells for the evaluation ot alternatives (additional optimization would be required for

remedial system design).

The containment options described in Alternative GW-3 rely on various characteristics

of the geology and hydrogeology of each reactor area for their success. Intercepting

contamination that is migrating along with groundwater towards the Columbia River requires

a knowledge of the geometry of the sedimentary units containing the contamination, as well

as the pathways that the flow follows. Construction of some of the containment systems

requires a detailed understanding of the sediment physical properties at the actual site. Also,

when assessing the performance of the containment system by numerical modeling, the
c::,Fc!

accuracy of the model output is determined by the level of detail in the geometry and

hydraulic characteristics of the aquifer.

Background information on the geology and hydrology of the 100-HR-3 Operable

Unit can be found in Lindsey and Jaeger (1993) and Hartman and Peterson (1992),

respectively. Cross sections drawn through monitoring wells located along the 100 D and

100 H shorelines are shown in Figures 4-1 and 4-2 (see Figures 2-1 and 2-2 for monitoring

well locations).

4.3.1 Baseline Description

Alternative GW-3 was initially developed in the 100 Area FS Phases 1 and 2

-(DOE-RL 1994a):--":healternative initially-developed-€orms the baseline-:rom which

modifications are made for application to the 100-HR-3 operable unit. The baseline

description of this alternative is based on the remedial technologies and associated process

options specified in the 100 Area FS for containment of contaminated groundwater plumes

beneath the 100 Area:

• vertical barriers:
cutoff walls

• hydraulic control:
extraction wells
injection wells (as necessary)

• monitoring:
groundwater monitoring.
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4.3.2 Application to the 100-HR-3 Operable Unit

This SiibSei.tton t`lescnbes the applica{ion oftiiE containment aiternau're to the
100-HR-3 Operable Unit. The appropriate cutoff wall technology for use at the 100-HR-3

Operable Unit is determined on the basis of site-specific implementation requirements at the
D/DR and H Areas. These requirements include consideration of the site geologic formation

and wall depth requirements. Groundwater modeling results enable determination of the
optimum configuration of the cutoff walls and hydraulic control wells in the D/DR and H
Area.

4.3.2.1 D/DR Area Cutoff Wall Selection. Selection of the cutoff wall technology

considered lnost-appropriate for the 100-HR-3 Operable Unit is based primarily on the
following requirements:

• the technology must be implementable to a depth sufficient to key-in the
uppermost confining laver beneath the unconfined aquifer

•- the technolo sn̂^ must he imniPmPntahlP in the Rineoid Formation.r ..................

• application of the technology must minimize exposure to contaminated soil and
groundwater during implementation

• the technology must be implementable within the spatial constraints imposed
by proximity of the Columbia River and the past-practice disposal facilities

--- - --- ---- (e.g., rei.Cr,uoi uastns, CPus, and trenches).

The cutoff wall technology considered most appropriate for the D/DR Area is a sheet
pile. Although sheet pile technology is not applicable in the Hanford formation where the
potential for cobbles and boulders exist, soils beneath the ground surface adjacent to the river
are predominantly Ringold Formation. The sandy gravels and silty sands comprising Ringold
soils are amenable to the pile driving associated with sheet pile construction. Based on the
15 m(50 ft) depth requirement in the D/DR Area, sheet pile construction is considered
readily implementable. A t^chnicai implementation concern involves an area along the river
in the D/DR Area where the river bank becomes steep prior to flattening out again. Along
this area of the river, excavation may be required to facilitate sheet pile installation. Other
wall installation methods could be used at D/DR Area; however, the sheet pile wall presents
the best options as far as conductivity, ease of future removal if needed, and minimal
disturbance on the environment.

The primary drawback to slurry wall construction at the 100-BC-5 Operable Unit is
the unavoidable contact with contaminated groundwater water and soil within the unconfined
aquifer. Downgradient placement of a slurry wall to intercept migration of the strontium-90
plume into the river would require excavation into the contaminated portion of the aquifer.
This would result in significant contamination control requirements as well as handling and
disposal of excavated spoils and excess slurry. Slurry wall technology is therefore not
considered for use at the 100-BC-5 Operable Unit due to unavoidable contact with
contamination resulting in waste generation (contaminated slurrv and excavated spoils).
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While the conventional slurry wall, the grout injection barrier, and the deep soil

mixed barrier would likely be implementable at the 100 D/DR Area and perform comparably

to the sheet pile wall, the retrievability of these methods is considered more difficult than the

sheep pile wall. Retrieval of any of these barriers would require excavation, drilling, or

blasting to penetrate the barrier.

4.3.2.2 DIDR Area Containment System Configuration. Within the 100-HR-3 Operable

Unit, groundwater in the unconfined aquifer generally flows towards the Columbia River

(DOE-RL 1993b). Although in the D/DR Area, groundwater will flow parallel to the

Columbia River during high river stages (DOE-RL 1993b). Therefore, down gradient

placement of the cutoff wall as close as reasonably possible to the river is proposed. Based

on the near river topography in the 100 D/DR Area, the location proposed for placement of

the cutoff wall is between the river and the 9 m(30 ft) high river bank. This space is

approximately 15 m (50 ft) wide, except for a small area where the space between the river

and the embankment narrows before widening out again. This area may require excavation

m to enable emplacement of the cutoff wall. The subsurface in this region is comprised
sw^

primarily of Ringoid Formation soils, which does not contain boulders that would otherwise

inhibit pile driving activities.
^,... 6

Immediately adjacent to the river, the unconfined aquifer is just below the ground

surface. Assuming the thickness of the aquifer is similar to other locations in the D/DR

Area, the aquifer will range from 4 to 7 m(13 to 24 ft) (DOE-RL 1993b). The clay/silt

___layer_heneatlt_theunconf[ned aquifer provides a less permeable zone into which to key the

wall. The required depth of the wall will be approximately 15 m (50 ft). This depth

includes an additional 1 m (3 ft) for key-in to the clay/silt layer.

The 100 D/DR Area cutoff wail will be constructed along the Columbia River and

will span the length of the chromium plume identified in the LFI (DOE-RL 1993b). This

wall will also contain the other contaminant plumes identified at the 100 D/DR Area that

coexist within the larger chromium plume (nitrate, tritium, and strontium-90). The

configuration of the cutoff wall must also account for groundwater flow parallel to the

Columbia River during high river stages. Groundwater modeling indicates the length of the

wall required for the D/DR Area to be approximately 1,300 m(4,300 ft).

The hydraulic gradient in the 100-HR-3 Operable Unit may be sufficiently small to

eliminate the need for hydraulic control wells. However, results of groundwater modeling

indicate one pumping well located at each end of the cutoff wall enhances plume containment

by preventing contaminated groundwater from escaping around the ends of the wall. Since

the extracted groundwater will likely contain chromium (and possible other contaminants),

reinjection in the upgradient portion of the contaminant plume is required to prevent

contamination spread.

4.3.2.3 D/DR Area Containment System Implementation. Implementation of a sheet

piling wall at the D/DR Area will involve pile driving thick steel sheets into the soils of the

Ringold Formation near the bank of the Columbia River. The sheet piles will be constructed

with sealable joints to ensure a continuous cutoff wall can be formed. To accomplish this,

each sheet pile is constructed such that the contacting edges between successive sheet piles
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form an annulus that can be injected with a sealant (such as cement). Sheet pile construction

equipment requirements include a hoist truck (to place sheet pilings), a mobile crane (to

pe*form pile rinving), and a generator (Waterloo Center for Groundwater Research 1992).drii,
Sheet pile installation will not require excavation or large construction areas.

The specified sheet piling cutoff wall must provide strength to maintain structural

integrity and sufficiently reduced permeability relative to the unconfined aquifer to ensure

containment. Steel sheet thicknesses of 11 mm to 15 mm are considered applicable for

constructing cutoff wall to depths of 100 feet (Waterloo Center for Groundwater Research

1992). The hydraulic conductivity of the unconfined aquifer along the river in the 100-HR-3

Operable Unit ranges from 3.6 x 10-' to 2.0 x 10' cm/sec (DOE-RL 1993b). Sealable joint

she>=t piling--walls-can attain hydraulic conductivities between 10-' to 1yi0 cm/s depending on

the joint sealant material (Starr et al. 1992).
^.F

4.3.2.4 D/DR Area Containment System Modeling Results. Groundwater modeling

results indicate the containment system described above can significantly reduce the mass of
chromium entering the Columbia River. In comparison to the baseline, or no action, a 95%
reduction in chromium entering the river can be achieved during the period of interim action.

Although the chromium concentrations in groundwater entering the river remain above the
Qe- EPA Ambient Water Quality Criteria level of 11 ppb, the flow rate of contaminated

groundwater is significantly reduced and dilution with the river still occurs. These modeling

results are based on the assumption that the required sheet pile wall can be successfully

implemented.

4.3.2.5 H Area Cutoff Wall Selection. Similarly to the D/DR area, the cutoff wall
technology should be able to reach the confining layer beneath the unconfined aquifer.
Boring logs from the near river wells in the H Area indicate the uppermost, continuous
confining layer beneath the unconfined aquifer is approximately 71 m (233 ft) below the
surface. In addition, construction in the Hanford formation is unavoidable due to the near
river topography that precludes construction directly adjacent to the river.

Due to the 71 m(233 ft) depth required and construction in the Hanford formation,
none of the cutoff wall technologies described in the baseline containment alternative are
considered implementable in the H Area. Based on depth and the need to penetrate the

----- ----- -- Hanford formation, the-sheet-pile cutoff_watl technology specified for use in the D/DR Area
is not applicable. Deep soil mixing has been applied to depths of 200 ft (in limestone),
however, the technology is not considered feasible because of the depth and nature of the
Hanford formation (i.e., cobbles and boulders which can jam the auger or deviate the
direction of the boring). Slurry wall construction can be impacted by slurry losses into the
porous, unconsolidated soils of the Hanford formation. Furthermore, poorly sorted,
unconsolidated soils could result in trench collapse during slurry wall construction, especially
at the required depth.

Based on the technical difficulties associated with implementing a cutoff wall to the
71 m(233 ft) depth requirement in the H Area, hydraulic controls is specified for
containment of the chromium plume in the H Area. Hydraulic control involves the use of
extraction and reinjection to contain contaminant plumes. Groundwater modeling is used to
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determine the most effective configuration of extraction and injection wells to contain the H

Area chromium plume.

The advantages of the hydraulic control system include ease of installation.

compatibility with final pump and treat remedial actions (if required), versatility in well

depilt (i.e.. d-ues not have-to extend-to a-cont^ning layer), -and -lesser impact to-ecological and

cultural resources. Because the contaminants are removed near the river and injected

upgradient, the magnitude of risk in the near-river zone is reduced by the increased travel

time for the chromium to reach the river. Disadvantages include difficulty maintaining

hydraulic control so near the river which experiences daily fluctuations up to 2.4 m(8 ft),

removal and injection of contaminated water with no intermediate treatment, and the need for

long term maintenance. In addition, because chromium is persistent in the environment, the

hydraulic barrier would have to be maintained until other actions are taken to address the

contaminant or until the risk from the chromium is determined to be acceptable through

additional assessment. Because the injected water is not treated, well scaling and biofouling

may be more of a problem than for the injection of treated water.

♦

0:, One consideration that cannot be addressed because of the lack of information is the

^^ use of a hanging wall. This is a vertical barrier which does not extend to a confining layer

but is installed to a depth below the contamination (i.e., the contamination is confined to the

upper layers of the aquifer). Current data suggest that the contamination extends deep into

the aquifer; however, these data are somewhat uncertain. Additional borings to characterize

the partitioning of the chromium contamination in the formation would be required to

determine the suitability of the hanging wall. If the contamination is confined to the upper

portion of the aquifer, then the vertical barrier becomes a viable option at the H Area.

4.3.2.6 H Area Containment System Configuration. The containment system

configuration required at the H Area consists primarily of a line of extraction wells placed

along the Columbia River and a line of injection wells placed in an upgradient region of the

chromium plume. Approximately seven wells spaced 200 m(650 ft) apart as close as

reasonably possible to the Columbia River are required for extraction. The total extraction

rate required from the wells is approximately 350 gpm. Three injection wells with the same

injection rate (350 gpm) are required along the upgradient end of the plume. Placement of

the injection wells is such that the size and location of the chromium plume is not

significantly influenced. This hydraulic control system will also contain other contaminant

plumes identified at the 100 H Area that coexists within the larger chromium plume (nitrate,

strontium-90, technetium-99, uranium-238).

4.3.2.7 H Area Containment System Implementation. The containment system selected

above involves the use of extraction wells to remove chromium contaminated groundwater

prior to entering the Columbia River. Implementation of injection and extraction wells is
relatively simple compared to cutoff wall construction. Construction concerns involve proper

well screening to capture the chromium plume and plumbing between extraction and injection
wells. Figure 4-1 illustrates the approximate location of the well system, based on
groundwater modeling results.
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Chromium contamination in the H Area is assumed to exist throughout the vertical

depth of the aquifer. Based on this assumption, extraction and injection wells would need to

be screened across the depth of the unconfined aquifer. Additional characterization to verify

this assumption may be appropriate. In the event contamination is limited to the upper

portion of the aquifer. the construction depth and pumping rate of the extraction and injection

wellz may be decreased.

4.3.2.8 H Area Containment System Modeling Results. Groundwater modeling results

for Alternative GW-3 in the H Area are similar to the modeling results obtained for the

D/DR Area. Essentially, containment can significantly reduce the mass of chromium

entering the Columbia River during the period of interim action. Modeling results for the

H Area show a 92% reduction in the mass of chromium entering the river in comparison to

the baseline (no action). The results of modeling are based on the assumption that successful

implementation and operation of hydraulic control system is achieved.

4.4 ALTERNATIVE GW-4: IN SITU TREATMENT

The general description of Alternative GW-4 (see Section 1 :4 of Appendix C)

includes remedial technologies for in situ treatment of nitrate and volatile organic compounds

in the groundwater beneath the 100 Area. This alternative is not considered applicable to the

100-?IR-3 Operable -Unit, because-the-sotttaminants addressedbythealterrtative are not

COPC for the operable unit. On this basis, no further discussion of the in situ treatment

alternative is necessary.

4.5 ALTERNATIVE GW-5: REMOVAL, TREATMENT, AND DISPOSAL USING
ION EXCHANGE

Alternative GW-5 has been developed as a removal, treatment, and disposal GRA.

The objective of Alternative GW-5 is to contain the contaminant plumes from reaching the

river or migrating outside the operable unit and to eliminate source to receptor pathways by
removing, treating, and disposing of contaminated groundwater. Alternative GW-5 is

designed to remove contaminant plumes from the unconfined aquifer; treat extracted
groundwater to the levels established by remedial action goals: isolate and dispose treatment

residuals from the accessible environment; and inject treated groundwater into the unconfined
aquifer or discharge it to the river.

4.5.1 Baseline Description

The general description of Alternative GW-5 presented in Section 1.5 of Appendix C
specifies remedial technologies for removal, treatment, and disposal of contaminated
groundwater beneath the 100 Area. Modifications to the baseline description are required
based on the COPC identified in the 100-HR-3 Operable Unit LFI (DOE-RL 1993b). Since
the removal, disposal, and monitoring aspects of this alternative are independent of the
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site-specific conditions at each 100 Area groundwater operable unit, modifications to the

baseline alternative are specific to the proposed treatment system.

4,5,2 Treatment System Modifications

The baseline treatment system described for Alternative GW-5 is modified initially on

the basis of COC identified in D/DR Area and H Area groundwater. Chromium is identified

as the COC in both D/DR Area and H Area groundwater. Tritium at the D/DR Area has a

peak concentration of 78,000 pCi/L. No technically practical treatments currently exist for

removal of tritium. An assumption of Ecology et al. (1994) is that tritiated water could be

injected after treatment for chromium removal. Since there are no organic COC identified in

D/DR Area or H Area groundwater, the chemical oxidation process for destruction of

organic contaminants can be eliminated from the baseline treatment system. Similarly, since

nitrate is not identified as a COC in D/DR Area or H Area groundwater based on the

occasional-use scenario, the biodenitrification process can be eliminated from the baseline

treatment system. The results of the ion exchange treatability study did however, show that

nitrate is removed by the ion exchange media.

`°° The baseline treatment system can be further modified on the basis of treatability
cs-,

study results. Chemical precipitation and ion exchange were investigated for removal of

chromate, nitrate, and uranium-238 from 100-HR-3 groundwater (WHC 1993c). Although

nitrate and uranium-238 are present in 100-HR-3 groundwater, only chromium is specifically

identified as a COC. Results of this treatability study indicate ion exchange to be more

effective than precipitation for removal of chromium (as well as nitrate and uranium-238).

Ion exchange reduced chromium levels in 100-HR-3 groundwater to below the detection

limits of the chemical analysis techniques used in the studies (29 ppb total chromium, 19 ppb

chromium VI) (WHC 1993c). The chemical precipitation process generated larger quantities

of secondary waste requiring disposal than did ion exchange. Hexavalent chromium had to

be reduced to its trivalent state before it could be precipitated. Hence the process generated

greater amounts of secondary waste. In addition, the precipitant formed were found to be

difficult to separate from the groundwater (WHC 1993c). Based on these results, the

chemical precipitation and reduction processes can be eliminated from the baseline treatment

system.

The modifications described above reduces the baseline treatment system to a single

treatment process consisting of ion exchange. Filtration of the groundwater feed entering the
treatment system is required to remove particulate and suspended solids. Resin regeneration

is performed as necessary with annual recharge of all resin vessels. Spent resin is
pneumatically blown from the exchange columns into a dewatering vessel followed by
load-out-into disposal contair.ers: --Ne:v resin-can-the.n. he hinum into the exchange columns to
resume operations. Cement solidification is retained for treatment of secondary wastes (such
as settling tank sludge and resin regeneration solids) on an as needed basis.

Based on the concentrations of iron detected in H Area groundwater, the treatment

system developed for Alternative GW-5 provides a means for iron removal. Based on the
presence of iron and chromium within the same location in the unconfined aquifer. a
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condition in which iron is in the ferrous ion (Fe`) state and chromium is in the hexavalent

state is highly improbable. Chromium would have been reduced to the trivalent state in the

presenEe-Of diSSCIV.°.d-ferrCUS-tCn:- T1tB-IrQ.z./6-mndPi--d.°,v°16ped b'f-thr+ T o .^,rnnrc T ivermore

National Laboratory, was used to determine the chemistry of this situation. The model

predicted the speciation of iron and chromium in the groundwater using thermodynamic data

of the chemical components present in the groundwater. As an input to the model, iron was
assumed to be present as the ferrous ion in a dissolved state. The model predicted the iron

would be oxidized to the ferric state and the hexavalent chromium would be reduced to the
trivalent state. It is also important to note that the unfiltered samples were used for the
chemical analysis. These findings suggest that iron is most likely present as the ferrous ion
and contained within suspended solids in the H Area groundwater. The iron could thus be
removed by using filtration methods prior to the ion exchange columns.

The ion exchange treatment system will be applicable to both D/DR Area and H Area
groundwater. Figure 4-4 presents a conceptual flow diagram of the modified treatment

^.3 system proposed for application of Alternative GW-5 to the 100-HR-3 Operable Unit.

4.5.2.2 Size and Configuration. Several options are available for implementing
`-° groundwater treatment, including a single treatment facility for all contaminated groundwater..^_..
^^'• within the 100 Area or separate treatment facilities for each groundwater operable unit.

Although past practices at the 100 Area reactor sites may have resulted in the same
contaminants being released to the environment, sampling and analysis indicates the
concentrations of contaminants in each operable unit are not the same. Therefore, separate
treatment facilities at each operable unit are considered to prevent cross-contamination and
enable tailoring treatment systems to specific contaminants of concern at each operable unit.

4.5.2.3 Site Specific Implementation. Alternative GW-5 can be implemented as a single
treatment system for the entire 100-HR-3 Operable Unit or as separate treatment systems at
the D/DR Area and H Area. Separate treatment systems eliminate potential cross
contamination between D/DR and H Area groundwater, reduce the distance over which
contaminated groundwater is transported, minimize environmental impacts due to pipeline
construction between the D/DR and H Areas, and enable tailoring system designs to the COC
and capacity requirements at each area. Cost-benefit analyses and other engineering studies
beyond the scope of this FFS would be required to establish the optimum location of a single
treatment system. Therefore, due to the distance separating D/DR and H Area contaminant
plumes and the diversity of contamination within those plumes, and for the purpose of
developing costs for this FFS, Alternative GW-5 is assumed to be applied separately at the
D/DR Area and H Area.

Application of Alternative GW-5 to the D/DR Area was simulated by groundwater
modeling to facilitate optimization of implementation design parameters. Modeling results
indicate a line of five extraction wells placed 30 m(100 ft) from the Columbia River and
spaced approximately 200 m(650 ft) apart maximized capture of the chromium plume and
minimized leakage into the river. An additional extraction well located near the 105-D
reactor facility was included to reduce the peak concentration in the chromium plume. The
combined extraction rate of all six wells is approximately 56 gpm.
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Application of Alternative GW-5 to the H Area was also simulated by groundwater

modeling to facilitate optimization of implementation design parameters. Modeling results

indicate a line of seven extraction wells placed 30 m(100 ft) from the Columbia River and

spaced approximately 200 m (650 ft) apart maximized capture of the chromium plume and

minimized leakage into the river. The peak concentration within the chromium plume occurs

within the radius of influence of the wells placed along the river. The combined extraction

rate of all seven wells is approximately 350 gpm.

4.5.2.4 Operational Considerations. Although the COC identified in D/DR Area

groundwater are limited to chromium, low concentrations of other contaminants such as

nitrate and strontium-90 are also present (DOE-RL 1993b). Similarly, low concentrations of

nitrate, strontium-90, technetium-99, and uranium-238 also coexist within the chromium

plume in H Area groundwater (DOE-RL 1993b). The potential for these additional

contaminants to enter the treatment system must be considered.

^^-
Based on treatability study results, the anion exchange system required to remove

chromium will also remove other anionic contaminants such as nitrates. technetium-99, and

'a"V; uranium-238. Although these contaminants will compete with chromium for binding sites on
the resin, no significant operational impacts to the system will result. Treatability study

results indicate no interaction between chromium, nitrate, and uranium occur with Dowex

21K' resin. Interactions with other constituents in the groundwater are possible and can be
minimized with appropriate pretreatment (filtration, pH adjustment, etc.). Effluent
monitoring will enable determination of chromium breakthrough which will require resin
changeout or regeneration.

Strontium-90 exists in groundwater as a cation and will not be removed in the anion
exchange system. However, the peak concentration of strontium-90 is only 41 pCi/L'
(DOE-RL 1993b) in the D/DR Area and 33 pCi/L in the H Area. Once groundwater from
the line of extraction wells is combined prior to entering the ion exchange treatment system
in each area, concentrations of strontium-90 will be diluted to negligible levels (i.e., The
plume is small with an even smaller area at the peak concentration. Pilling water from the

entire from of the chromium plume will dilute the area of peak concentration for the
strontium-90.).

The baseline description of Alternative GW-5 specifies reinjection into the unconfined
aquifer for effluent from treatment systems that contains tritium activity concentrations above
the SDWA MCL (20,000 pCi/L). The location of reinjection will be sufficiently upgradient
from the Columbia River to ensure natural radioactive decay will reduce tritium levels to
below the SDWA MCL prior to reaching the Columbia River. This situation may potentially
occur in the D/DR Area where the peak concentration of tritium has been determined to be
approximately 78,000 pCi/L (DOE-RL 1993b).

4.5.2.5 Modeling Results. Groundwater modeling results indicate the benefit of the
=-en:oval, ueatrnent, and disprsal alte:.atives to be two fold. The extraction system acts as
an effective hydraulic control measure by minimizing further migration of the chromium

This concentration is qualified with a"J" or estimated aualifier.
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plume. and the treatment system effectively reduces the concentration of chromium within

the extracted groundwater. Modeling results are independent of the treatment system because

the-g*oundwater model does not account for above-ground activities. However, the ion

exchange treatability study results has demonstrated that the treatment system for Alternative

GW-5 can effectively remove chromium from groundwater extracted from the 100-HR-3
Operable Unit.

In comparison to the baseline (no action), an approximate 97% reduction in the mass

of chromium entering the river from D/DR Area and H Area groundwater is achieved during
the period of interim action. Although the modeling results show chromium concentrations
in groundwater entering the river will remain above the EPA Ambient Water Quality Criteria

level of 11 ppb, the hydraulic effects of the extraction system significantly reduce the flow
rate of contaminated groundwater into the river.

The disposal aspect of this alternative is not included in the groundwater modeling
results. Effluent from the treatment systems is to be discharged directly into the Columbia

0", River ( if at acceptable levels for such discharge) or reinjected to the aquifer. Based on the
I _Ai results of the ion exchange treatability study (WHC 1993c), chromium concentrations below

29 ppb total chromium and 19 ppb chromium VI are achievable'.
^.^^.

4.6 ALTERNATIVE GW-6: REMOVAL, TREATMENT, AND DISPOSAL USING
REVERSE OSMOSIS

Alternative GW-6 is similar to Alternative GW-5 in that both alternatives specify
remedial technologies for removal, treatment, and disposal of contaminated groundwater
beneath the 100 Area. The primary difference between these alternatives is the treatment
technologies specified. Therefore, the general description of Alternative GW-6 also requires
modification for application to the COC identified in the 100-HR-3 Operable Unit. Since the
removal, disposal, and monitoring aspects of this alternative are independent of the site
specific conditions at each 100 Area groundwater operable unit, modifications to the baseline
alternative are specific to the proposed treatment system. The aspects of alternative GW-6
that are differ from alternative GW-5 are summarized below:

• biological treatment - no biological treatments are specified in GW-6

• chemical treatment - no chemical treatment are specified in GW-6

• - phystt:ai treatment - only physical treatments are specified in GW-6

• disposal - crib disposal is specified in GW-6 to allow flexibility in disposal
options.

-Tne generai-treatment system described for Alternative GW-6 (see Section 1.6 of
Appendix C) is modified on the basis of the COC identified in 100-HR-3 groundwater. As

''Phese are the detection limits for the treatability study. The CRDL for chromium is 10 µg/L (EPA 1991).
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described for Alternative GW-5, no organic COC are identified in 100-HR-3 groundwater.

Therefore, the air stripping/carbon adsorption process for removal of organic contaminants

can be eliminated from the baseline treatment system. No other modifications to the baseline

treatment system for Alternative GW-6 are required.

The modification described above reduces the baseline treatment system to reverse

osmosis followed by evaporation. Groundwater feed into the treatment system is pretreated

by pH adjustment and a crystallization inhibitor to maximize the efficiency of reverse

osmosis. Cement solidification is retained for treatment of concentrate from the evaporator

and other secondary wastes (settling tank sludge). Liquid effluent from the process is

disposed as described in the baseline description of this alternative. The iron removal process

specified in Alternative GW-5 for H Area groundwater is also applicable to this alternative.

The reverse osmosis/evaporation treatment system will be applicable to D/DR Area and

H Area groundwater. Figure 4-5 presents a conceptual flow diagram of the modified

treatment system proposed for application of Alternative GW-6 to the 100-HR-3 Operable

Unit.

4.6.1 Size and Configuration

The same description for Alternative GW-5 applies to GW-6.

4.6.2 Site-Specific Implementation

The site-specific implementation discussion described previously for Alternative
GW-5, is the same for alternative GW-6. Separate treatment systems are assumed to be
implemented at the D/DR Area and the H Area. The extraction well system configuration in

the D/DR Area consists of six wells with a combined pumping rate of approximately

56 gpm. The extraction well system configuration in the H Area consists of seven

extraction wells with a combined pumping rate of approximately 350 gpm.

4.6.3 Operationai Considerations

In addition to the chromium identified in D/DR Area groundwater, low concentrations

of other constituents such as nitrate, strontium-90, and tritium are also present (DOE-RL

1993b). Similarly, nitrate, strontium-90, technetium-99, and uranium-238 also coexist within

the chromium plume in H Area groundwater (DOE-RL 1993b). The potential for these
additional constituents to enter the treatment system must be considered. In the absence of
treatability study data, the affect of additional contaminants on each treatment process is
assessed below on the basis of whether the technology has been previously applied to the
COC in similar situations.

Reverse osmosis is specified as a best available technology ( BAT) for removing
chromium and nitrate to MCL in the SDWA (40 CFR 141.62(c)). Reverse osmosis has been
effectively demonstrated for removing inorganic contaminants such as hexavalent chromium,
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trivalent chromium, nitrates, and uranium (Porter 1990, Huxstep and Sorg 1988).
Decontamination factors over 100 have been achieved for removing strontium by reverse
osmosis (Ebra et al. 1987). Similarly, reverse osmosis has been shown to achieve >95%
removal of utalaium fromgroun.d water (HUx.stPp and Sorg 1988). The effectiveness of
reverse osmosis to reject other radionuclides is considered high on the basis of engineering
judgement. The effectiveness of reverse osmosis to treat to the Ambient Water Quality
Criteria for chromium of 11 µg/L is uncertain. Treatability testing on a pilot scale would be
required to develop cost and performance data to this level.

Evaporation technologies have been used extensively for treatment of radioactive
liquid wastes. As discussed in the baseline description of this alterttative, the purpose of the
evaporation process is to reduce the volume of contaminated groundwater requiring further
treatment. Contaminated water from the Three Mile Island accident was treated with a vapor
recompression evaporator. The evaporation process also included an auxiliary evaporator,

rLr- flash vaporizer, and a concentrate dryer. The process was shown to effectively concentrate
c^ strontium-90, technetium-99, uranium isotopes, as well as other radionuclides (Williams and

Strand 1990). The process resulted in a 56:1 volume reduction (Williams and Strand 1990).
Nonradioactive contaminants such as chromium can also be expected to concentrate in the
evaporator bottoms, but nitrate will likely be volatilized with water vapor.

Effluent from the reverse osmosis/evaporation treatment system that is contaminated
with tritium at concentrations above the SDWA MCL (20,000 pCiLL)_isd.isposed as
described previously for Alternative GW-5 (see Section 4.1.5.3). Based on a peak tritium
concentration of 78,000 pCi/L in the D/DR Area, disposal of tritium contaminated
gmundwater may be necessary.

4.6.4 Modeling Results

The groundwater modeling results described previous for Alternative GW-5 (see
Section 4.1.5.4) are also applicable to Alternative GW-6. As noted previously, the results
presented are independent of the treatment process because the groundwater model does not
include the effects of aboveground activities. Due to the effectiveness of reverse osmosis for
chromium removal, the groundwater modeling results are considered valid for this
alternative. The effect of removal, treatment, and disposal is significantly reduced chromium
concentrations in the contaminant plumes and minimized plume migration.

4.7 UNCERTAINTY ISSUES

Application of the groundwater alternatives at the 100-HR-3 Operable Unit involve
some degree of uncertainty as to implementability and effectiveness. Although other
considerations such as community and regulatory acceptance of an alternative will also be

-- - unnAr*win, only technical uncertainty will be addressed here. The following sections describe
the uncertainty associated with each alternative relative to the 100-HR-3 Operable Unit.
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4.7.1 Alternative GW-1

There is no uncertainty associated with implementation of this alternative because no

action is required. The objective of the interim action (protection of the Columbia River)

will not be achieved with no action. Uncertainty exists in the COC identified for the

operable unit. Because the COC are based on the concentrations in the near-river wells, they

may not represent accurate concentrations available for uptake by biological resources. The

unoertaintv could be lessened by modeling the interface between the river and the

groundwater to determine an appropriate mixing value. This uncertainty applies to all the

alternatives and is a major factor in the analvsis of benefits versus costs.

4.7.2 Alternative GW-2

l.mplementation of the institutional controls alternative is relatively straight forward

r^-requiring only administrative effort and legal enforcement. Since the Hanford Site will^^
C=)

remain under government control throughout the interim action period (year 2008), this

alternative is essentially in place. The institutional controls alternative is considered to be

equivalent to no action and is therefore not addressed as a separate alternative.

4.7.3 Alternative GW-3

The uncertainty associated with the containment alternative in the D/DR Area is the

ability to implement a sheet piling wall along the bank of the Columbia River. Construction

of a sheet piling wall requires pile driving steel sheets into the soil formation directly

adjacent to the river. These soils are considered to be predominately Ringold Formation

-soiis. However,-the-presence-ofsubsusface obstructions; such as cobbles or-boulders; can

inhibit pile driving activities. Excavation may be applicable for infrequent subsurface

obstruction removal requirements. An additional concern involves the ability to construct the

sheet piling wall in the area along the river where a steep embankment exists close to the

river. Excavation of this embankment may be required to enable construction of the sheet

pile wall in this area. Additional characterization of the D/DR Area along the river bank and

ttr.atability testing may be required to verify implementability of the sheet piling wall.

The primary concern associated with the containment system specified for the H Area

is the ability of hydraulic control wells to effectively contain the chromium plume. The

extent of contamination in the vertical direction within the unconfined aquifer is important to

effective hydraulic control. The well system ( screening) should only extract and inject

groundwater within the plume area. Extraction and injection throughout the vertical extent of

the aquifer could result in the spread of contamination and ineffective containment.

Withdrawal of water from near the river will result in induced flow from the river. This

portion of river water will then be added to the groundwater resulting in a net increase in
both quantity of water in the flow system and an increase in hydraulic gradient. Daily and
seasonal fluctuations in the river stage will add to the operational difficulties associated with

the use of hydraulic control in the H Area. Additional characterization of H Area
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groundwater will enable more precise definition of the chromium plume and consequently the

containment system.

An additional consideration for the H Area is the suitability of a hanging wall. Data

concerning deep contamination may show that keying in to a confining laver is not necessary

141 LJ alternative at H Area.and^°a thatL116L the --YG°(LLM6!-^^^^ is ptableLlll^ U411 411 a^.ce

4.7.4 Alternative GW-4

The in situ treatment alternative is not applicable to the conditions in the 100-HR-3

Operable Unit (see Section 4.4). Therefore no discussion of uncertainties is presented.

4.7.5 Alternative GW-5

The primary uncertainty associated with this alternative is the effectiveness of

pump-and-treat to satisfy RAO for preventing migration of contaminated groundwater into

the Columbia River. Groundwater modeling results for the D/DR Area indicate a significant

reduction in the mass of chromium and volume of contaminated groundwater reaching the

river; however, the concentration of chromium in groundwater entering the river remains

above the EPA Ambient Water Quality Criteria level (11 ppb). Conventional pump-and-treat
methods have been shown to reduce contaminant mass and prevent further migration,

however, the ability to reduce contaminant levels to drinking water standards has been

limited (PE 1993). Contaminants adsorbed onto soil particles may dissolve into the
groundwater once pumping stops, thereby recontaminating the aquifer.

The adsorption characteristics of chromium in the unconfined aquifer beneath the

D/DR and H Areas are critical to the evaluation of the pump-and-treat alternatives.

Chromium must be removable from the aquifer in order for pump-and-treat to be effective

and efficient. Because of the site-specific variability of contaminant adsorption coefficients.
additional site characterization or testing could be performed to more accurately determine

the ability to remove chromium from the unconfined aquifer.

4.7.6 Alternative GW-6

The uncertaintv associated with this alternative is identical to those identified for
Alternative GW-5. Alternative GW-5 and GW-6 are essentially the same except for the
technologies specified for treating contaminated groundwater. Uncertainty exists in the
ability of reverse osmosis to treat to the 11 ppb level. Treatability testing of operable
unit-specific groundwater would help resolve the uncertainty.
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Figure 4-3 Conceptual Containment System at H Area
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5.0 MODELING RESULTS

Numerical groundwater flow and solute transport models of the unconrined

groundwater flow systems in the 100 D/DR and 100 H Areas were developed to evaluate

alternative remedial actions for minimizing further migration of chromium to the Columbia

River. This section describes the design of these numerical models and the assumptions used

in constructing the models.

5.1 GROUNDWATER FLOW MODELS

5.1.1 Model Design
r-^

$ One groundwater flow model was developed for the 100 H Area and one model was

developed for the 100 D/DR Area. Both groundwater flow models were designed and

^=a constructed with ModelCad386", a computer-aided design (CAD) software package for

groundwater modeling (Geraghty and Miller 1993). ModelCad3B6" has an interactive

graphical interface, which provides a fast and accurate method for designing and constructing

numerical groundwater flow models.

5.1.1.1 Model Code. The groundwater flow code that was used for the 100 D/DR and 100

H Area models was MODFLOW (McDonald and Harbaugh 1988), a finite-difference

groundwater flow model code developed by the United States Geological Survey (USGS).
MODFLOW was selected for this evaluation because it is capable of simulating the

unconfined aquifer on a personal computer. The code can be linked to MT3d, a well
documented transport code. Because the purpose of the modeling effort was to support
detailed analysis of alternatives, a simple, personal computer-based model was desired. The
intent was to quantify in relative terms the effectiveness of the alternatives. The modeling

serves only as a tool for analysis.

5.1.1.2 Assumptions of Model Design. All of the hydrogeologic conditions that control the
movement of groundwater in an aquifer system are not known exactly, therefore some
assumptions and simplifications must be made in constructing numerical models that simulate

groundwater flow. The following assumptions were made in the construction of the
groundwater flow models:

• The unconfined aquifer receives recharge by infiltration of precipitation.

• There is no vertical flow of groundwater between the unconfined aquifer and
the underlying layers.

• The Columbia River has a uniform streamed thickness and a uniform depth

along the entire reach of the river within the model grid and can be adequately

sirriulated with the RiveY I'ackage in ivivuri.Ovv'.
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• The groundwater flow can be adequately simulated using steady state

conditions given the objective of the modeling effort (to evaluate the relative

effectiveness of alternatives).

The scope of the ;^,odeling effort was to develop models to compare the relative

effectiveness of the various alternatives, not for design purposes. Therefore, it was not

feasible to model all of the details of the aquifer system, in particular, the large daily and

seasonal variations in the Columbia River stage. Because all of the alternatives are simulated

in the same manner and use the average river stage, the modeling is adequate for the

comparison of relative effectiveness of alternatives. Because the mixing zone between the

aquifer and the river was not simulated, the results are conservative, with more chromium

going to the Columbia River than if the chromium was diluted in the mixing zone.

5.2 D/DR AREA GROUNDWATER FLOW MODEL
r,..

5.2.1 D/DR Area Model Gridw.^

A 135 row by 95 column, two-dimensional (one layer), finite-difference grid was

constructed for the 100 D/DR Area groundwater flow model (Figure 5-1). The grid was
uniformly spaced, with a row and column spacing of 20 m(66 ft). The y-direction of the
grid was oriented in a north-south direction, approximately parallel to the principal direction

of groundwater flow in the 100 D/DR Area.

5.2.2 Boundary Conditions

The boundary conditions of a model define the head elevation or groundwater flow
rate along the boundaries of the model domain and were used to simulate hydrogeologic
conditions that control the flow of groundwater in an aquifer system. The boundary
conditions used in the 100 D/DR Area groundwater flow model were:

• top of the model - water table (free-surface boundary)
• bottom of the model - no flow
• northeast, south, southwest and east boundaries - constant head
• northwest boundary - river nodes (head-dependent flow).

____ The lower bnundary of the_tnodel gridwac represented as a no-flow boundary because
the unconfined aquifer in the 100 D/DR area is underlain by low hydraulic conductivity clays
(DOE-RL 1993a). It was necessary to simulate the northeast, south, southwest, and east
boundaries as constant head boundaries because of the unusual groundwater flow patterns in
this area (i.e., flow is not perpendicular to the Columbia River).

The Columbia River was simulated in the model as river nodes, a type of
head-dependent flow boundary. The model adjusted the direction and rate of flow across the
river nodes based on the difference in the groundwater levels simulated by the model and the
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stage elevations of the river nodes. When the simulated groundwater levels were higher than

the stage elevatictns of-the *ivernodes_ fl¢VL was outward from the model along the nodes.

When the simulated groundwater levels were lower than the stage elevations of the river

nodes, flow was inward to the model along the nodes. The river nodes were used to

simulate, in a simplified manner, the hydraulic interaction between the Columbia River and

the unconfined aquifer in the 100 D/DR Area.

5.2.3 Initial Conditions

Head elevations along the constant-head boundaries and river stage elevations in the

river nodes were specified as initial conditions for the 100 D/DR Area groundwater flow

model. The head elevations for the constant-head boundaries were estimated by constructing

a groundwater elevation contour map of the unconfined aquifer from water levels measured

in the monitoring wells on November 16, 1993, and projecting the elevation contours to the

model grid boundaries. River stage elevations were estimated by extrapolating the mean

daily stage elevation recorded at the 100 N gaging station on November 16. 1993. to the

100 D/DR Area using the river gradient measured on the USGS Vernita Bridge and Coyote

Rapids 1:24,000 scale topographic quadrangle maps of the area. The November 1993 time

period was selected because a review of river stage data showed that the November stage was

near the yearly average. In addition, no large seasonal variations were occurring at that

time. November 16 was selected because it corresponded with the date of groundwater

elevation measurement (Figure 5-2).

5.2.4 Bottom Elevations of Model Grid

A contour map of the bottom elevations of the unconfined aquifer (Unit E of the

Ringold Formation) (Lindsey and Jaeger 1993) was constructed from the geologic logs of the

monitoring wells in the 100 D/DR Area using the computer graphics software package

SURFER" (Golden Software 1991). The bottom elevation contour map was discretized to

the model grid nodes for input to MODFLOW using ModelCad386" (Figure 5-3).

5.2.5 Recharge

The aquifer recharge is reported to range from 0 to 10 cm/yr (Gee 1987). A uniform

recharge of 5 cm/yr (2 in/yr) was used in the flow model. This recharge rate was

determined by calibration of the flow model under steady-state flow conditions.

5.2.6 Aquifer Hydraulic Conductivity

The hydraulic conductivities of the 100 D/DR Area are reported to range from 3 to
160 m/d (10 to 530 ft/d) (Hartman and Peterson 1992). Two values of aquifer hydraulic

conductivity were used in the flow model. .i nydrauiic conductivity of 5 m/d (16 fdd) was
used in model grid in the vicinity of wells 199-D5-13. 199-D5-20, 199-D8-4, and 199-D8-6.

5-3



DOE/RL-94-67
Draft A -

A hydraulic conductivity of 15 m/day (49 ft/day) was used elsewhere in the model grid.

These two zones of hydraulic conductivity were used to provide the best match between

model-predicted and observed water-level elevations.

5.2.7 Storage Coefficient and Porosity

A uniform storage coefficient of 0.02 ( dimensionless) and a porosity of 20% was used

in the flow model for the transient simulations. The storage coefficients for the unconfined
aquifer at the Hanford Site are reported to range from 0.01 to 0.2 (Hartman and Peterson

1992).

5.2.8 River Nodes
r'4-
,..^

=M The MODFLOW River Package is used to simulate the Columbia River in the flow

model. This package simulates the interaction of the Columbia River with the unconfined

(^g aquifer in the 100 D/DR Area. The River Package reauires the following as input for each

node simulating the Columbia River in the model grid:

cl
• river stage elevation
• bottom elevation of the river bed
• hydraulic conductance of the river bed.

River stage elevations were estimated by extrapolating the mean daily stage elevation

recorded at the 100 N gaging station on November 16, 1993, to the 100 D/DR Area. A
uniform river depth of 4 m (13 ft) was assumed to estimate the elevation of the river bed
bottom at each river node.

The-riverbPd hydraulic-conductance is definei by the equation (McDonald and
Harbaugh 1988):

Ck,v =KLW/M

where:

CN," = hydraulic conductance of the river bed
K = vertical hydraulic conductivity of the river bed material
L = length of the river reach within the model grid cell
W = width of the river reach within the model grid cell
M = thickness of the river bed.

The hydraulic conductance of the river nodes representing the Columbia River in the
flow model was calculated assuming a uniform river bed thickness of I m(3 ft) for the river
in the 100 D/DR Area. A vertical hydraulic conductivity of 5 m/d (16 ft/d) for the river bed
was used in the river bed conductance calculations for the model. The vertical hydraulic
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conductivity was adjusted in the calibration process to determine the best match between
model-predicted and observed groundwater elevations.

5?.9 Model Calibration

The 100 D/DR Area groundwater flow model was calibrated to the water levels in the
monitoring wells and the Columbia River stage elevation measured on November 16, 1993.
The stage of the Columbia River, which is controlled by upstream dam releases, can vary
daily from 1.8 to 2.5 m (6 to 8 ft) and seasonally from 2.5 to 3.1 m (8 to 10 ft) (DOE-RL
1993a). Groundwater flow direction is primarily to the north. This flow direction varies
dur^,ng the year based on river stage and recharge.

The flow model was calibrated by inputing initial estimates of recharge, aquifer

hydraulic conductivity, and river bed conductance into the flow model and solving the model
e..`.a

for steady-state flow conditions. These estimated input parameters were then varied in
successive simulations until the steady-state head solution output by the model reasonablv
matched the November 1993 water levels in the monitoring wells (see Figure 5-4). A
comparison of the steady-state head soiuuon of the calibrated model and the November 1993
water levels is presented in Table 5-1. Additional calibration details are provided in
Appendiz i..

5.3 H AREA GROUNDWATER FLOW MODEL

5.3.1 H Area Model Grid

A 160 row by 106 column three-dimensional (two layer), finite-difference grid was
constructed for the 100 H Area groundwater flow model (Figure 5-5). Most of the grid was
uniformly spaced, with a row and column spacing of 10 m (30 ft). A variable row spacing
(ranging from 15 to 85 m [49 to 280 ft]) was used in the Columbia River to reduce the
number of elements. The grid was rotated 52° so that the Columbia River was parallel to
the X axis.

5.3.2 Boundary Conditions

The boundary conditions used in the 100 H Area groundwater flow model are:

• top of the model - water table (free-surface boundary)
• bottom of the model - no flow
• southwest boundarv - constant head
• northeast boundary - river nodes (head-dependent flow)
• southeast and northwest boundaries - no flow (parallel to groundwater flow).
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The bottom of the model was represented as a no-flow boundary because the

unconfined aquifer in the 100 H Area is underlain by low hydraulic conductivity sediments
(Lindsey and Jaeger 1993). The southeast and northwest boundaries are represented as
no-flow boundaries because the groundwater flow is parallel to the boundary: therefore, there
is no flow across the boundary.

The Columbia River was simulated in the model with river nodes as discussed

previously.

The southwest boundary was determined by extrapolating the water table data for
November 16, 1993. This boundary was simulated as constant head because it is
perpendicular to the groundwater flow direction.

The southeast and northwest boundaries were no flow because they are parallel to the
Lx_;^ groundwater flow direction.

ra
,

01^ 5.3.3 Initial Conditions^
rv;^

Head elevations along the constant-head boundaries and river stage elevations in the
river nodes were specified as initial conditions for the 100 H Area groundwater flow model.
The head elevations for the constant-head boundaries were estimated by constructing a
groundwater elevation contour map of the unconfined aquifer from water levels measured in
the monitoring wells in November 1993, and projecting the elevation contours to the model
grid boundaries. River stage elevations were obtained from the 100 H Area gauge. A
gradient was then imposed in the river based on the gradient measured from the USGS
Vemita Bridge and Coyote Rapids 1:24,000 scale topographic quadrangle maps. The
November 1993 time period was selected because a review of river stage data showed that
the November stage was near the yearly average. In addition, no large seasonal variations
were occurring at that time. November 16 was selected because it corresponded with the
date of groundwater elevation measurement (Figure 5-6).

5.3.4 Bottom Elevations of Model

The Ringold/Hanford formation contact formed the base of model Layer 1. A
contour map of the Ringold/Hanford formation contact was constructed from the geologic
logs of the monitoring wells in the 100 H Area using the computer graphics software package
SURFER' (Golden Software 1991). This contour map was discretized to the model grid

-ttodes-foF input-to IM{3DFLOW using iviodeiCad'""". T1ie bottom of model Layer 2 was set
at a-constant elevation-of 55.5 m (1S2 ft) based on average bottom of Ringold Unit E data
from Lindsey and Jaeger (1993).
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5.3.5 Recharge

The aquifer recharge is reported to range from 0 to 10 cmiyr (Gee 1987). A uniform

recharge of 7.3 cm/yr (3 in/yr) was used in the flow model. This recharge rate was

determined by calibration of the flow model under steady-state flow conditions.

C 2 6 Anniia, T-TvArolJir !`nnrlnrtivitv,,.,,.,, ^.y,..,,,...^............ .............. .

The hydraulic conductivities in the 100 H Area are reported to range from 21 to

37 m/d (70 to 120 ft/d) for the Hanford formation and from 0.04 to 107 m/d (0.14 to

350 ftld) for the Ringold Formation (Hartman and Peterson 1992). A hydraulic conductivity

of 28.6 m/d (94ft%d)wasl7sed-fDr-Layer-i -(the-Harrfutliforiiiation) and-ahj+diauiic
.

conducttviFy of 1.86miday (4 idday) was for iayer 2(Ringold Untt E). These values of
rs- aquifer hydraulic conductivity were determined by calibration of the flow model under

r
-^

steady-state flow conditions.

_,.,... 5.3.7 Storage Coefficient and Porosity

- -- ----7k-mtfdrntstdrage-Cot,ificient of-0.02-(diiSSCitsfonl2s"a)-and-a-porosity-fif 20-9o-was used

in the flow model for the transient simulations.

5.3.0
o niI•Y-._CC_ Lt..UUdCJ....

- - -I 1\

The MODFLOW River Package is used to simulate the Columbia River in the flow

model. River stage elevations were estimated by extrapolating the stage data recorded at the

100-Pi gauging starion from the time period of groundwater level data collection on

November 16, 1993. A uniform river depth of 3 m (10 ft) was assumed to estimate the

elevation of the river bed bottom at each river node.

The hyxiraulic costductance of the-tiver nodes representing Ihe-Colutnbia River in the
flow model was calculated assuming a uniform river bed thickness of 1 m (3 ft). A vertical

hydraulic conductivity of 2.86 m/d (9 fdd) for the river bed was used in the river bed

conductance calculations for the model. This vertical hydraulic conductivity was adjusted in

the calibration process to determine the best match between model-predicted and observed
groundwater elevations.

5.1 . 1!_1J !^_1]L a_y ivioaei ^,aiiurauun

Groundwater flow direction in the 100 H Area are primarily to the northeast. Flow
reversals occur occasionally during periods of high river stage. The 100 H Area

groundwater flow model was calibrated to the water levels in the monitoring wells and the
Columbia River stage elevation measured between 10:00 am and 1:00 pm on November 16,
1993. The flow model was calibrated by inputing initial estimates of recharge, aquifer
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hydraulic conductivity and river bed conductance into the flow model and solving the model
for steady-state flow conditions. These estimated input parameters were then varied in
successive simulations until the steady-state head solution output by the model reasonably
matched the November 16, 1993, water levels in the monitoring wells. A comparison of the
steady-state head solution of the calibrated model and the November 1993 water levels is
presented in Table 5-2 and the calibrated water table surface is shown in Figure 5-7.
Additional calibration details are provided in Appendix C.

5.4 SOLUTE TRANSPORT MODELS

5.4.1 Model Design

The 100 D/DR and 100 H Area solute transport models were designed and
constructed with ModelCad386" (Geraghty and Miller 1993).

5.4.1.1 Transport Code. The solute transport code that was used for the 100 D/DR and
100 H Areas was MT3D, a finite-difference code developed by S.S. Papadopulos &
Associates (1991). MT3D simulates advection, dispersion, and chemical reactions of
dissolved contaminants in groundwater flow systems. The code uses a combination of the
method of characteristics (MOC) and the modified method of characteristics (MMOC) for the
solution of the advection-dispersion-reaction equation. The MOC technique was originally
developed for solute transport models by the USGS (Konikow and Bredehoeft 1978). MT3D
was selected for this evaluation because it is well documented and is designed to be used in
conjunction with the groundwater flow model code MODFLOW.

5.4.2 D/DR Area Technical Approach

Solute transport models are typically developed by calibration of the models to both
past and present water quality conditions in a groundwater flow system. Because the
available historical water quality data from the 100 D/DR Area are very limited, a different
approach was used to develop the transport model for this area. The solute transport model
for the 100 D/DR Area was developed by first performing a sensitivity analysis of the model
t6the transpori parameters porosity, dispersivity, and retardation. The remedial action
alternatives were then evaluated using a range of values for the transport parameters to which
the model solution was determined to be sensitive.

5.4.2.1 Sensitivity Analysis. A sensitivity analysis was performed on the 100 D/DR Area
solute transport model to determine the uncertainty of the model solutions due to the
uncertainty in the estimates of the transport parameters used in the model. Transport
simulations were run using a range of porosities. dispersivities, and retardation factors to

_determine-ttae-sensitivityof-the morlelsolitions to these-transport parameters.

The October-December 1992 unfiltered chromium concentrations (DOE-RL 1993b)
were used as initial concentrations for the transport simulations. No source term was

5-8



DOE/RL-94-67
Draft A

simulated due to the lack of data. In addition, the model assumes that no chromium is added

to the groundwater system after 1997. Nfigration of the chromium plume was simulated for

a period of 16 years (to 2008) using the flow field solution from the calibrated steady-state

flow model. Sensitivity simulations were run using porosities of 15 0, 20% and 25%,

longitudinal to transverse dispersivities of 10/1 m(30/3 ft) and 100/10 m(300/30 ft), and

retardation factors of 10, 25 and 50. The porosities, dispersivities and retardation factors
^ ^.. y..,....^.uatereConStderedtofepreSe^^t t^̂i" wli"uw^ iable range of-----------use$in--thesensiYivtivsirriiilatlons '^J

values for the unconfined aquifer in the 100 D/DR Area based on solute transport modeling

at other areas within the Hanford Site (e.g., Connelly 1991).

The sensitivity analyses indicated that the transport model solutions were sensitive to
both-c+ispersivity-and retardat:on.- The-model solutions were -most-ser.sitive to the dispersivity

and less sensitive to the retardation factor used in the simulations. The model solutions were

not significantly sensitive to porosity at retardation factors > 10 or to retardation values

> 25. The results of the sensitivity analysis are presented in Table 5-3 and discussed in

c e more detail in Appendix C.

5.4.3 H Area Technical Approach

The H Area solute transport model was developed by inputing 1987 unfiltered
chromium data as initial conditions and calibrating the model by matching 1992 data. The
1987 data set was selected for the initial concentrations because that time period marked the
beginning of RCRA monitoring. Therefore it was the oldest data set with sufficient data to
develop initial conditions. The 1992 data set was used for calibration because there are some
uncertainties in more recent metals data (Peterson 1993). No source term was simulated due
to the lack of data. The model assumes that there is no chromium added to the groundwater
system after 1987.

The initial concentration data were input to the model and the retardation and
dispersivity--were adjusted to obtain the best match between observed and model predicted
chromium concentrations. The best match was obtained with a longitudinal dispersivity of
5 m(16 ft), a transverse dispersivity of 0.5 m(1.6 ft), and a retardation of 25. Because a
calibration approach was used for the H Area model, a separate sensitivity analysis was not
performed. Calibration details are provided in Appendix C.

5.5 MODELING RESULTS

5.5.1 D/DR Area No Action Alternative

For the no action alternative, chromium plume migration was simulated to the year
?008. The October-December 1992 unfiltered chromium concentrations were used as the
initial concentrations for the solute transport simulation. Plume migration was simulated
using the flow field solution from the calibrated steady-state groundwater flow model. The
transport simulation was run using a porosity of 20%, longitudinal to transverse dispersivities
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of 10/1 m(30/3 ft) and 100/10 m(300/30 ft), and retardation factors of 10 and 25. Total
simulation time was 16 years (to 2008).

The chromium concentration contour map from the transport simulation solution using
20% porosity, 10 m(30 ft) longitudinal dispersivity, I m(3 ft) transverse dispersivity and a
retardation factor or 25 is shown in Figure 5-8.

5.5.2 D/DR Area Vertical Barrier Alternative

.
The vertical barrier al ternative consisted o f a verttcal, low permeability wall placed

near the Columbia River, which would act as a barrier for the further migration of
contaminated groundwater into the river. In the model, a single groundwater extraction well
was simulated at each end of the vertical barrier to minimize migration of groundwater
around the ends of the wall.•..^

r...

For the barrier wall simulations, the calibrated groundwater flow model was modified
by changing the aquifer hydraulic conductivity in a line of grid nodes along the Columbiact
River to I x 10-' cm/s to represent the barrier wall. Based on the grid size, the effective
width of the wall is 20 m (66 ft) and the wall is 1,300 m (4,300 ft) long. The 20 m (66 ft)
width and 10' cm/s hydraulic conductivity result in a conservative estimate of chromium
entering the river. If the actual barrier used was the sheet pile, the effective hydraulic
conductivity would be lower. Two well nodes were also added to the model near the ends of
the simulated barrier wall to represent the groundwater extraction wells. The discharge rate
of the well nodes was set at 109 m'/d (20 gpm). Plume migration was then simulated using
the flow field solution from the modified calibrated groundwater flow model. Transport
simulations were run using the same range of transport parameters as for the no action
alternative. Total simulation time was 16 years for both the flow and transport simulations.

The chromium concentration contour map from the barrier wall simulation solution
using 20% porosity, 10 m (30 ft) longitudinal dispersivity, 1 m(3 ft) transverse dispersivity
and a retardation factor or 25 is shown in Figure 5-9. The chromium concentration contours
extending from the wall to the river in this figure represent residual contamination in this
zone. The water table map for this simulation is shown in Figure 5-10. In the barrier wall
simulations, the amount of chromium going to the river is reduced by 94 to 96% with 1.3 to
12.-8 -kg of chromium removed by thelvells-over 36-years.- -It,-comparison-to-therv-action
simulations, these simulations indicate that a vertical barrier wall would be effective in
minimizing further migration of contaminated groundwater into the Columbia River.

5.5.3 D/DR Area Gr-ounrhvater_Fxtraction-and-Treattnent-Alternative

Modeling the groundwater extraction and treatment alternative consisted of a line of
extraction wells along the Columbia River to control further migration of the contaminated
groundwater into the river. A single groundwater extraction well was also installed near the
105-D reactor facility to reduce contaminant concentrations in this area.
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For the groundwater extraction and treatment simulations, the calibrated groundwater

flow model was modified by adding six well nodes to the model to represent the boundary

control and reactor facility extraction wells. Five well nodes were placed along the

Columbia River. The location, spacing and discharge rates of these well nodes were varied

in s[tccessive cimnl^tinnc to maximize plume capture and to minimize the leakage of water

from the river nodes simulating the Columbia River due to the well nodes ( minimize the

uptake-Qf .:.er-water by-the boundary-control-wells).--The discharge rate.s of the well nodes

were also restricted so that the water levels in the grid cells with the well nodes were at least

2 m (7 ft) above the bottom of the model to allow for sufficient water for operation of the

pumps in the extraction wells. A well spacing of approximately 200 m (660 ft) with

discharge rates between 38 and 82 m'/day ( 7 and 15 gpm) maximized plume capture and

minimized the river leakage in the model due to the well nodes.

= _ - Plur:te-anigration was-t.hen Simulated-using-the-flo-w-_fild-solutioafrotrLthe modifie.d
r^•..
r-., calibrated groundwater flow model. Transport simulations were run using the same range of

transport parameters as for the no action alternative. Total simulation time was 16 years for

both the flow and transport simulations.
..^
P^=1

The chromium concentration contour map from the extraction and treatment

simulation solution using 20% porosity, 10 m(30 ft) longitudinal dispersivity, 1 m (3 ft)

transverse dispersivity and a retardation factor or 25 is shown in Figure 5-11. The water

table map for this simulation is shown in Figure 5-12. In the extraction and treatment

simulations the discharge of chromium to the Columbia River was reduced by 96 to 98%

over the 16-year time period of the simulations. In comparison to the no action simulations,

these simulations indicate that a groundwater extraction and treatment system would be

effective in minimizing further migration of contaminated groundwater into the Columbia

River. The contamination extending to the river in Figure 5-11 is residual chromium that

was present prior to pumping.

5.5.4 H Area No Action Alternative

For the no action alternative, chromium plume migration was simulated to the year

2008. The 1987 unfiltered chromium concentrations were used as the initial concentrations

for the solute transport simulation. Plume migration was simulated using the flow field

solution fram-t4e callbraEed -steady-state -groundwa[eF #low model, The r_hrnmi m

concentration contour map for the no action simulation in 2008 is shown invFigure 5-13.

5.5.5 H Area Vertical Barrier Alternative

The vertical barrier alternative consisted of a vertical, low permeability wall placed

near the Columbia River, which would act as a barrier for the further migration of
contaminated groundwater into the river. In the model, a single groundwater extraction well

was installed at each end of the vertical barrier to minimize migration of groundwater around
the ends of the wall.
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For the barrier wall simulations, the calibrated groundwater flow model was modified

by changing the aquifer hydraulic conductivity in a line of grid nodes along the Columbia

River to 1 x 10' cm/s to represent the barrier wall. Based on the grid size, the effective

width of the wall is 10 m (33 ft) and the wail is 1,300 m(4,300 ft) long. Two well nodes

were also added to the model near the ends of the simulated barrier wall to represent the
groundwater extraction wells. The discharge rate of the well nodes was set at 136 m'id

(25 gpm). Plume migration was then simulated using the flow tield solution from the
modified calibrated groundwater flow model. The simulation was run with the 1994
concentrations from the no action simulation to represent the installation of the wall in 1994.
The total simulation time was for both the flow and transport simulations was 14 years
(to 2008).

The chromium concentration map and water table map from the barrier wail

simulation at 2008 are shown in Figures 5-14 and 5-15. The wall is not specifically marked
on Figure 5-11 but the location can be identified by the bunched contours parallel to the

t°,.- river. In the barrier wall simulation, the amount of chromium going to the river is reduced
r-D

e by 92% with 40 kg of chromium removed by the two wells over the 14 year simulation

s period. In comparison to the no action simulation, this simulation indicates that a vertical
barrier wall would be effective in minimizing further migration of contaminated groundwater
into the Columbia River.

j.5.^i ii e^iicai iiydinuui: ^.uiatiui c^iitcrnatlVe

Modeling the hydraulic control alternative consisted of a line of extraction wells along
the Columbia River to control further migration of the contaminated groundwater into the
river. For the groundwater extraction simulations, the calibrated groundwater flow model
was modified by adding seven well nodes along the Columbia River. Three injection wells
were simulated upgradient of the pumping wells near the edge of the chromium plume.

The location, spacing, and discharge rates of these well nodes were varied in
successive simulation to maximize plume capture and to minimize the additional leakage of
water from the river nodes simulating the Columbia River due to the well nodes (minimize
the uptake of river water by the boundary control wells). The well pumping was split
between the two layers with 80% of the water extracted from the lower layer ( Ringold
Formation) and 20% from the upper layer ( Hanford formation). A well spacing of
approximately 200 m ( 660 ft) with a discharge rate of 270 m'/day ( 50 gpm) from wells 1, 4,
5, 6, and 7 and a rate of 135 m'/d (25 gpm) from wells 2 and 3 maximized plume capture
and minimized the river leakage in the model due to the well nodes. The lower pumping
rate at well 2 and 3 were needed to keep them from going dry. The amount of river water
beinb pumped is minimal compared to-the total-a-tr,ount of extracted water. The extracted
water was injected back to the aquifer in 3 upgradient wells at a rate of 545 m'/d (100 gpm)

per well.

Plume migration was then simulated using the flow field solution from the modified
calibrated groundwater flow model. The total simulation time was 21 years (from 1987 to
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2008) for both the flow and transport simulations with the pumping beginning in 1994 (note
that 1992 was the year for calibration).

This simulation reduced the amount of chromium going to the river by 97%.

Increasing the pumping rate to 100 gpm reduced the discharge of chromium to the Columbia

River by 98% over the no action alternative. in comparison to the no action simulation, this

simulation indicates that a hydraulic barrier wall would be effective in minimizing further

migration of contaminated groundwater into the Columbia River.

5.5.7 H Area Groundwater Extraction and Treatment Alternative

5..._-^
r-
c:a

Modeling the groundwater extraction and treatment alternative consisted of a line of
extraction wells along the Columbia River to control further migration of the contaminated
groundwater into the river.

For the groundwater extraction and treatment simulations, the calibrated groundwater

rjow model was tnodifiea by adding seven well nodes aiong the Coiumbia River.

The location, spacing, and discharge rates of these well nodes were varied in
successive simulation to maximize plume capture and to minimize the additional leakage of
water from the river nodes simulating the Columbia River due to the well nodes (minimize
the asptalce-of ri.ver water-by-the boundary control- Wells),'rl,e well mumninv wac cnllt--- o .._.. .,r-

between the two layers with 80% of the water coming from the lower layer and 20% from
the upper layer. A well spacing of approximately 200 m (660 ft) with a discharge rate of
270 m'/day (50 gpm) maximized plume capture and minimized the additional river leakage in
the model due to the well nodes. The amount of river water being pumped i minimal
compared to the total amount of water pumped. The capture zone, as defined by a
drawdown of 0.1 m(0.3 ft), is shown in Figure 5-16.

Plume migration was then simulated using the flow field solution from the modified
calibrated groundwater flow model. The total simulation time was 21 years (to 2008) for
both the flow and transport simulations with the pumping beginning in 1994.

The chromium concentration map and the water table map from the seven well
extraction system at 2008 are shown Figures 5-17 and 5-18. This simulation reduced the
amount of chromium going to the river by 97%. Increasing the pumping rate to 100 gpm
reduced the discharge of chromium to the Columbia River by 98% over the no action
alternative. The chromium discharge to the Columbia River is reduced by a greater
percenfagewitlr pumping that wiu^ the vertical barrier because the chromium located between
the wall and the river is still available to discharge to the river. In comparison to the no
action simulation, this simulation indicate that a vertical barrier wall would be effective in
minimizing further migration of contaminated groundwater into the Columbia River.
Decreasing the pumping rate to 135 m'/d (25 gpm) results in an 88% decrease in the amount
of chromium discharging to the river.
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Figure 5-1 100 D/DR Area Nlodel Grid
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DOE/RL-94-67
Draft A

Figure 5-3 Base of Unit E of the Ringold Formation
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DOE/RL-94-67
Draft A

Figure 5-4 Model Calibrated Water Table for 100 D/DR Area
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Figure 5-5 H Area Model Grid
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DOE/RL-94-67
Draft A -

Figure 5-7 Model Calibrated 1992 Chromium Plume for the 100 H Area
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DOE/RL-94-67
DraYt A ^

Figure 5-8 Chromium Concentrations in 2008 for the 100 D/DR Area

No Action Scenario (concentrations in ppb)
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DOE/RL-94-67
Draft A

Figure 5-9 Chromium Concentrations in 2008 for the 100 D/DR Area

Barrier Wall Simulation (concentrations in ppb)
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Figure 5-10 Water Table Elevations in 2008 for the 100 D/DR Area
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Figure 5-11 Chromium Concentrations in 2008 for the 100 D/DR Area

Pump and Treat Simulation (concentrations in ppb)
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DOFJRL-94-67

Draft A

Figure 5-12 Water Table Elevations in 2008 for the 100 D/DR Area
Pump and Treat Simulation (elevations in meters)
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Figure 5-13 Chromium Concentrations in 2008 for the H Area

No Action Scenario (concentrations in ppb)
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DOE/RL-94-67
Draft A

Figure 5-14 Chromium Concentrations in 2008 for the H Area
Barrier Wall Simulation (concentrations in ppb)
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Figure 5-15 Water Table Elevations in 2008 for the H Area
Barrier Wall Simulation (elevations in meters)
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DOE/RL-94-67

Draft A

Figure 5-16 Water Table Drawdown for 100 H Area Pump and Treat

Simulatioa (elevations in meters)
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DOE/RL-94-67
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Figure -4-17 Chromium Concentrations in 2008 for the H Area
Pump and Treat Simulation (concentrations in ppb)
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DOE/RL-94-67
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Figure 5-18 Water Table Elevations in 2008 for the H Area
Pump and Treat Simulation (elevations in meters)
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DOE/RL-94-67
- - ---- -

C.
A --

Table 5-1 Comparison of Model Predicted vs Observed Nater Level Elevations

for the 100 D/DR Area

rT..,ra.^

r:=z

^^;..

I Well
Number

Observed
Groundwater

Head
(meters)

Modeled

Groundwater

Head
(meters)

Model
Error

(meters)
199-D2-5 117.31 117.34 1 0.03
199-D2-6 116.91 116.85 1 -0.061

-D5-12199 117.07 117.21 0.14 1
199-D5-13

1

116.83 116.73 1 -0.101
199-D5-14 116.90 116.96 0.061
199-D5-15 117.03 117.06 0.031
194-05-16 116.94 117.14 0.20
199-05-17 117.22 117.25 0.03
199-D5-18 117.13 117.29 0.16
199-D5-19 117.25 117.32 0.07
199-D5-20 116.49 116.24 -0.25
199-D8-3 115.97 116.32 0.35
199-D8-5 116.27 116.10 -0.17
199-D8-53 115.96 116.08 0.12
199-D8-54A 115.97 116.031 0.06
199-D8-55 115.97 1 115.97 0.001
199-D8-6 116.66 116.431 -0.23 1

Mean Error 0.03 meters
Mean Absolute Error 0.12 meters
Root Mean Square Error 0. 15 meters
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Table 5-2 Comparison of Model Predicted vs Observed Water Level Elevations
for the 100 H Area

Well

Number

Observed

Groundwater

Head

(meters) I

Modeled

Groundwater

Head

(meters)

Model

Error

(meters)

199-H3-1 114.591 114.41 0.18

199-H3-2A 114.451 114.14 0.31

199-H4-4 113.641 113.15 0.49

199-H4-7 114.041 113.69 0.35

199-H4-8 113.931 113.51 0.42

199-H4-9 113.831 113.44 0.39
199-H4-10 113.781 113.24 0.54
199-H4-11 113.51 113.14 0.37

199-H4-12A 113.721 113.17 0.55

199-H4-13 113.411 113.12 0.29

199-H4-14 114.19 113.82 0.37

199-H4-15A 113.781 113.21 0.57

199-H4-45 113.871 113.54 0.33
199-H5-1 114.58 114,59 -0.01

199-H6-1 113.91 113.64 0.26

Mean Error 0.36 meters

Error Standard Deviation 0.15 meters
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6.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents the methodology and criteria to be used in the detailed analysis

and then presents the evaluation of alternatives against the CERCLA evaluation criteria.

6.1 METHODOLOGY AND CRITERIA

Nine evaluation criteria have been identified in EPA guidance to evaluate remedial
- ,°, analysis° •°°^.n------------ ---- - aCttt)ns.-T$e-evafua`IGncrtirPtdaYEtile-b3s3s for the "'iw w^ during the F S .

The evaluation criteria as defined in Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCL4 (EPA 1988) are discussed below.

6.1.1 Overall Protection of Human Health and the Environment

This criterion provides an assessment of whether each alternative provides adequate
protection of human health and the environment. Evaluation focuses on a specific

---alterttative's--ability toachieve-adequate-protection and describes how site-asks-posed-through

each pathway being evaluated by the FFS are eliminated, reduced, or controlled through

natural processes, treatment, engineering, or institutional controls. This evaluation also

allows for consideration of any unacceptable short-term or cross-media impacts associated

with each alternative. The following questions represent the information included in the

analysis of this criterion:

• Will risk be at acceptable levels?
• What is the time frame to achieve acceptable levels?
• Will ariditinnal thrratc he minimi7PrP

6.1.2 Compliance with ARAR

This criterion is used to determine whether each alternative will meet Federal and
State ARAR and TBC or if there is justification for an ARAR waiver. The CERCLA defines
six types of ARAR waivers as follows:

• interim actions
• greater risk to health and the environment
• technical impracticability
• equivalent standard of performance
• inconsistent application of state requirements
• fund-balancin.q.

^uestions concerning compliance with ARAR that are addressed in the detailed
analysis include:
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• Are ARAR available?
• What are the potential ARAR?
• Will the potential ARAR be met and how?

• What is the basis for waivers?
• If ARAR are not available, what are the potential TBC?

• Is the alternative consistent with the potential TBC?

6.1.3 Long-Term Effectiveness and Permanence

This criterion addresses the risk remaining at the site after RAO have been met. The

primary focus of this evaluation is the extent and effectiveness of the controls that may be

required to manage the risk posed by treatment residuals and/or untreated wastes. The

following questions are addressed in the detailed analysis:
Lr°;

r: • What is the magnitude of the remaining risk?
cm:J

0^; • What remaining sources of risk can be identified? How much is due to
C.,^J treatment residuals and how much is due to untreated residual contamination?

^ • Will a 5-year review be required?

• What is the likelihood that the technologies will meet required process
efficiencies of performance specifications?

• What type and degree of long-term management is required?

• What are the requirements for long-term monitoring?

• What operation and maintenance functions must be performed?

• What difficulties and uncertainties may be associated with long-term operation
and maintenance?

• What is the potential need for replacement of technical components?

• What is the magnitude of the threats or risks should the remedial action need
replacement?

• What is the degree of confidence that controls can adequately handle potential
problems?

• What are the uncertainties associated with land disposal of residuals and
untreated waste?

6-2
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6.1.4 Reduction of Toxicity, Mobility, or Volume through

Treatment

The goai of this criterion is to address the statutory preference for remedial actions

which employ treatment technologies that permanently and significantly reduce toxicity,

mobility, and volume. This evaluation focuses on the following questions:

• Does the treatment process employed address the principal threats?

• Are there any special requirements for the treatment process?

• What portion (mass, volume) of contaminated material is destroyed?

• What portion (mass, volume) of contaminated material is treated?

• To what extent is the total mass of toxic contaminants reduced?

• To what extent is the mobility of toxic contaminants reduced?

• To what extent is the volume of toxic contaminants reduced?

• To what extent are the effects of treatment irreversible?

• What residuals remain?

• What are their quantities and characteristics?

• What risks do treatment residuals pose?

• Are principal threats within the scope of the action?

• Is treatment used to reduce inherent hazards posed by principal threats at the

site?

6.1.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative during the

construction and implementation phase until RAO are met. The following factors should be

addressed as appropriate for each alternative:

• the health and safety of the community during remedial actions
• the health and safety of workers during remedial actions
• environmental impacts
• time until remedial response objectives are achieved.

6-3
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6.1.6 Implementability

The implementability criterion addresses the technical and administrative feasibility of

implementing an alternative and the availability of various services and materials required

during its implementation. This criterion involves analysis of the following factors:

• technical feasibilitv
- construction and operation
- reliability of technology
- ease of undertaldng additional remedial action
- monitoring considerations
- ability of technology to meet PRG, including detection limits

• administrative feasibility - activities needed to coordinate with other offices

q^.^ auu ag°cn^i°cs
r'`•
^`J

° • availabilitv of services and materials

availability of adequate offsite treatment, storage capacity, and disposal

services
°w° - availability of necessary equipment and specialists, and provisions to

ensure any necessary additional resources
availability of services and materials plus the potential for obtaining

com--petitive bids, which May be pat""icularly important for innovative
teLhnnlnvies----•-----_---
availability of prospective technologies.

6.1.7 Cost

This criterion addresses capital costs, both direct and indirect, annual operations and

maintenance (O&M) costs, accuracy of cost estimate, present worth analysis and cost

sensitivity analysis of alternatives.

6.1.7.1 Direct Capital Costs. Direct capital costs include:

• construction costs
• equipment costs
• land and site-development costs
• buildings and services costs
• relocation expenses
• disposal costs.

6.1.7.2 Indirect Capital Costs. Indirect capital costs include:

• engineering expenses
• license or permit costs

6-4
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• startup and shakedown costs
• contingency allowances.

6.1.7.3 Annual O&M Costs. Annual operations and maintenance costs include:

• operating labor costs
• maintenance materials and labor costs

• auxiliary material and energy

• disposal of residues
• purchased services
• administrative costs
• insurance, taxes, and licensing costs

• maintenance reserve and contingency funds

r= 7- • rehabilitation costs
t" • costs of periodic site reviews.

6.1.7.4 Accuracy of Cost Estimates. Study estimates of costs are expected to provide an

accuracy of +50% to -30% and are prepared using data available from the LFI, treatability

^
studies, and on going projects.

L .

6.1.7.5 Present Worth Analysis. Present worth analysis is used to evaluate expenditures

that occur over different time periods by discounting all future costs to a common base year,
usually the current year. This allows all alternatives to be assessed based on current costs of

the remedial action. The present worth analysis requires assumption to be made regarding

the discount rate and the period of performance. A discount rate of 5% before taxes and

after inflation is recommended. Period of performance should not exceed 30 years.

6.1.8 Regulatory Acceptance

Evaluates the technical and administrative concerns of the regulating agency. These

concerns are generally addressed in the ROD by the regulatory agencies and will not be

addressed in this FFS.

6.1.9 Community Acceptance

This is an evaluation of the concerns of the public and is addressed by the regulatory
agencies in the ROD.

6.2 DETAILED ANALYSIS

The detailed analysis for the 100-HR-3 Operable Unit is presented in Tables 6-1
through 6-4. An analysis of the compliance with ARAR is presented in Table 6-5. Cost
details are presented in Appendix D.
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OVERALL PROTECTION
OF HUMAN HEALTH

AND TNE

Will risk be at acceptable

levels?

Timeframe to achieve

acceptable levels?

Will additional threats be

minimized?

ALTERNATIVE GW-l: NO ACTION

D/DR Area

Human Health: Yes, current human health risk is

low (ICR 10' to l0', HQ < 1) for the occasional

use scenario, based on the QRA. I

Environm ent: Uncertain, potential ecological risk
exists based on chromium concentrations in near

river wells exceeding ecological AIRAR level (EPA

Ambient Water Quality Criteria of 11 µg/L). Near-

river well concentrations do not account for mixing
at river-ayuifer interface; chromium levels in the

Columbia River are generally nondletectable (DOE-

RL 1993i:). Concentrations in this zone have not
been quantified and no actual ecological risk has

been derived based on actual concentrations in this
zone. No quantification of risk in the substrate has
been madle.

H Area

Human Health: Same as D/DR Area.

F.nvironntcnt: Same as D/DR Area for

chromium. Near-river well concentrations do

not account for mixing at river-aquifer interface.

The no action alternative will not achieve acceptable

chromium levels by the end of the interim action

period (year 2008). Although mixing within the
river results in non-detectable chromium levels,

concentrations in near-river wells are approximately

400 µg/L (DOE-RL 1993b). Groundwater modeling

results indicate the near-river well concentrations

will decrease to approximately 370 µg/L by the year

2008.

No additional threats result from implementation of
this alternative.

The no action alternative will not achieve

acceptable chromium levels by the end of the

1IHM period (year 2008). Although mixing

within the river results; in non-detectable

chromium levels, the maximum concentrations in

near river wells is approximately 500 µg/L

(DOE-RL 1993b). Groundwater modeling

results indicate the near-river well concentrations

do not significantly change during the interim

action period.

Saime as the D/DR Area.
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COMPLIANCE ALTERNATIVE GW l: NO ACTION

WITH
ARAR D/DR Area H Area

What are the See Table 6-5. See Table 6-5.

potential ARAR?

Will the potential See Table 6-5. See Table 6-5.
ARAR be met?

Howl

Basis for waivers? This alternative may represent an interim action Same as D/DR Area.
preceding a final remedial action to be implemented by
the year 2008. The final remedial action will be
selected to ensure compliance with ARAR.

Reduction of chromium conccntrations in groundwater

entering the Columbia River to below the EPA
Ambient Water Quality Criteria level of 11 µg/L may
be technically impractical. Although the purpose of
the interimaction is not aquifer restoration,
contaminant concentrations in the aquifer represent the
contaminant concentrations Iwtentially entering the
river. Due to the persistence of chromium in the
environment, removal would be the only means of
ensuring permanent compliance with ARAR.
However, conventional pump-and-treat may never
result in sufficient chromium reduction in the aquifer to
comply with ARAR.

What are the See Table 6-5. See Table 6-5.
potential TBC?

Is the alternative See Table 6-5. See Table 6-5.
consistent with TBC

listed above
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LONG-TERM ALTERNATIVE GW-l: NO ACTION
EFFECTIVENESS

AND D/DR Area H Area
PERMANENCE

What is the magnitude The potential ecological risk identified in the QRA The potential ecological risk identified in the LFI
of the remaining risk? will remain. Chromiium concentrations in the near- QRA will remain. Chromium levels in the near river

river wells will not be significantly reduced from the wells will not be reduced from the approximate 500

current 400 µg/L levels. Groundwater modeling ppb level (I,FI 1993). Groundwater modeling results

results indicate the near-river well concentrations will indicate the near-river well concentrations will not

decrease only slightly (approximately 370 µg/L) by significantly change during the IRM period.

the end of the IRM period.

What remaining sources The source of risk remaining after implementation of The source of risk remaining after implementation of

of risk can be the no action alternative will be the chromium the no action alternative will be the chromium
identified? concentrations above the EPA Ambient Water Quality concentrations above the EPA Ambient Water

Criteria level of 71 µg/L in the near river wells. The

concentrations inl the owr river wells are assumed to

Quality Criteria levels of I I µg/L in the near-river

wells. The near-river well concentrations are

be the concentrations entering the Columbia River assumed to be the concentrations entering the
(without accountiing for mixing). Actual ecological Columbia Rivcr, without accounting for mixing.
risk from the chromium has not been quantified.

What is the likelihood Remedial technollogies are not included in the no Same as D/DR Area.
that the technologies action alternative. However, monitoring of the site is
will meet performance assumed to continue through 2008. The no action
neuls? alternative does not ensure protection of the Columbia

River.

What type and degree of No long-term management requirements are required Same as D/DR Area.
long-term management for this alternative. Monitoring of the operable unit
is required? is conducted under existing programs. Long-term

management requirements beyond the IRM period
will be addressed: by the final remedial action.
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LONG-TERM

F

ALTERNATIVE GVN-l: NO ACTION

EFFECTIVENESS
AND D/DR Area H Area

PERMANENCF

What are the The cuirent monitoring program will continue Same as D/DR Area.
requiiemcnts lior long- through the duration of the interim action period (year,

term monitoring? 2008). Evaluations will be made periodically (i.e.

every 5 years) to determine need for additional
remedial action or changes to the monitoring

program. Long-term monitoring requirements beyond
the IRM period will be addressed by the final
remedial action selected.

What O&M functions No O&M functions will be required. Same as D/DR Area.
must be performed?

What difficulties may be None. Same as D/DR Area.

associated with long-

term O&M?

What is the potential None. Same as D/DR Area.

need lin replacement of

technical components?

What is the magnitude No dift^rent than current risk. Same as D/DR Area.

of risk should the

remedial action need

replacement?

What is the degree of The number of monitoring wells currently in place is Same as D/DR Area.
confidence that controls considered adequate to effectively monitor migration
can adequately handle of contaminant plumes within the 100 D/DR Area.

potential problems? The frequency of sampling and the number of
samples; taken ensure accurate monitoring results.

How is the removed Not applicable. No contaminants are removed from Same as D/DR Area.

contamination disposed the aquifer (other than for monitoring).
of?
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LONG-TERM ALTERNATI`JE GW-l: NO ACTION
EFFECTIVENESS

ANO D/DR Area H Area
PERMAN ENCE

What are potential final Potential final actions likely include no action, Same as D/bR Area. The hydraulic barrier is not
actions'? institutional'controls, and pump and treat for mass considered because of the logistics of maintaining the

reduction. The vertical barrier option is not barrier indcl:initely due to the persistence of the

considered for final action because chromium is chromium.
persistent in the environment and does not readily
degrade. The wall will contain the chromium by
lengthening the travel time for the contaminants to
reach the river; however, the contamiination will
eventually m igrate around the wall.

Is the alternative for the Yes. The no action alternative for IRM would allow Same as D/DR Area.

1RM compatible with time for source cleanup and additional information
potential final actions? collection through the treatability test in 100-HR-1

prior to implementing a final action. The no action

alternative is compatible with both the no action and
institutional controls final actions in that these are
simply an extension of the 1RM no action alternative.
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I REDUCTION OF ALTERNATIVE GW-1: NO ACTION

f(DXICITY, MOBILITY,

OR VOLUME D/DR Area H Area

Does the treatment The principal threat (chromium release into the river) The same as D/DR Area.
process address the is not addressed by this alternative.

principal threats?

Are there any special No special requirements are associated with this Same as D/DR Area.

myuirements for the alternative.

treatment process?

What portion of the Contaminated material is neither treated nor Same as D/DR Area.

contaminated material is destroyed.

treated/destroyed'?

To^ what extent is total The mass of chromium entering the river is not The mass of chromium entering the river will not

mass of toxic affected by this alternative. Groundwater modeling be affected by this alternative. Groundwater

contaminants reduced? results indicate the conoentration entering the river modeling results indicate the contaminant

will decrease only slightly during the interim action concenlrations in near-river wells do not

period from approximately 400 µg/L to 370 µg/L. significantly change during the interim action

period.

To, what extent is the Contaminant mobility is not reduced. Same as D/DR Area.
mobility of toxic
contaminants reduced?

To what extent is the Contaminant volume is not reduced. Same as D/DR Area.
volume of toxic

contaminants reduced?

To what extent are the Contaminant migration into the river as well as Same as D/DR Area.

effects of the treatment movement of contaminant plumes is irreversible.

irreversible?

What are the quantities of No treatment residuals result from this alternative. Same as D/DR Area.

residuals and

characteristics of the

residual risks?
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A'LTERNATIVE GW-1: NO ACTION

D/DR Ar

What risks do treatment of No risk from treatment is associatedwith this Same as D/DR Area
residuals pose? alternative.

t!]

Is treatment used to The inherent hazards associated with, the principal Same as D/DR Area
reduce inherent hazards threat are not reduced by this alternative. No

posed by principal threats treatment is included in this alternative.

at the site?
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SHORT-TERM ALTERNATIVE GW-I: NO ACTION
EFFECTIVENESS

D/DR Area H Area

What are the risks to the None. Same as D/DR Area.
community during
remedial actions that must
he addressed?

How will the risks to the See above. Same as D/DR Area.
community be addressed
and mitigated?

What risks remain to the None. Same as DIDR Area.
community that cannot be
rwdi l y aj ntrnllul?

What are!the risks to the None. Same as DIDR Area.
workers that need to be I
addresseJ?

What risks remain to the None. Same as D/DR Area.
workers that cannot he
readily c<mtrulled'?

How will the risks to the None. Same as D/DR Area.
workers be addressed and
mitigated?

What environmental None, based on the use of existing monitoring wells. Same as D/DR Area.
impacts are expected with
the consttuction and

implementation of the

alternative?

What are the impacts that None. Same as D/DR Area.
cannot be avoided should
the alternative be
implemented'?
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SHORT-TERM ALTERNATIVE GW-1: NO ACTION
EFFECTIVENESS

D/ DI3 Area H Area

How long until remedial The IRAO (protection of the river) will not be Same as D/DR Area.
action objectives are achieved by this alternative within the time frame of
achieved? the IIRM (year 2008), due to continued unrestricted

migration of chromium contamination into the
Columbia River. The final remedial action should
ensure the RAO are appropriate to changes in
objectives and achieved within a selected reasonable
timefiame.
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IMPLEMENTABILITY ALTERNATIVE GW-1: NO ACTION

U/ DR Area H Area

What difficulties and None. Same as D/DR Area.
uncertainties are associated

with construction?

What is the likelihood that None. Same as D/DR Area.

technical problems will

lead to schedule delays?

What likely future remedial None anticipated within the time frame of interim Same as D/DR Area.
actions are anticipated? action (year 2008), final remedial actions should be

determined by year 2008.

What risks of exposure Since this alternative does not involve the use of Same as D/DR Area.

exist should monitoring be active remedial measures, groundwater monitoring
insufticient to detect failure would not result in exposure risks other than
failure'1 what is currently present (chromium migration into

the Columbia River at concentrations above
ecological ARAR, EPA Water Quality Criteria of 1I

pg/L).

What activities are None. Same as D/DR Area.
proposed which require

coordination with other
agencies?

Are adequate treatment, Treatment, storage, and disposal are not applicable to Same as D/DR Area.

storage capacity, and this alternative.
disposal services available? i

Are the necessary Yes, groundwater monitoring is well established Same as D/DR Area.

equipment and specialists technology; equipment and specialists are readily
available? available.
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CMPLEbfENTABILITY ALTERNATIVE GW-l : NO ACTION

DN DR A rea H Area

Whiat addit'onal equipment None. Same as D/DR Area.

and specialists are required

and what are their potential

impacts tu implementation?

Are technologies under Yes, groundwater monitoring technology is well Same as D/DR Area.
con.sideration generally established technology and readily available.
available and sufficiently

demonst rated?

Will technologies require No. Same as D/DR Area.

further development before

they can be applied at the

site?

Will more than one vendor Yes, groundwater monitoring equipment and services Same as D/DR Area.
be availablr, to provide a are commercially available.
competi t ive bid?
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Table 6-1 Detailed Analysis for GW-1. No Action Alternative

(Page 12 of 12)

COST ALTERNATIVE GW-1: NO ACTION

COMPONENT
D/DR Area H Area

Capital? $0 $0

Operation and
Maintenance?

$0 $0

Present Worth? $0 $0
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OVERALL PROTECTION

OF HUMAN HEALTH

AND THE

ENVIRC>NMENT

Will risk be at acceptable

levels?

Timeframe to achieve

acceptable levels?

Will additional threats be

minimized?

ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS
i

D/DR Area

Hu man Health: Yes, current human.health risk is

low (ICR 10' to l0`, HQ < I) for the occasional

use scenario, based on the QRA.

H Area

fluman Healtl h: Same as D/1=)R Area.

Envirunmen t; Same as D/DE7; Area.

En vironment: Uncertain; potential ecological risk

exists based on chromium concentratiions in near

river wells exceeding ecological AltAR level (EPA

Ambient Water Quality Criteria of 111 µg/L). Near-

river well concentrations do not account for mixing
at river-aquifer interface; chromium levels in the

Columbia River are nondetectable (DOE-RL 1993c).

Concentrations in this zone have not been quantified

and no actual ecological risk has been derived based
on actual concentrations in this zone. No

quantification of risk associated with the substrate

has been made.

The institutional controls/continued current actions

alternative will not achieve acceptable chromium

levels by the end of the interim action period (year

2(X18). Although mixing within the river results in
non-detectable chromium levels, concentrations in

near-river wells are approximately 400 µg/L (DOE-

RL 1993b). Groundwater modeling results indicate

the near-river well concentrations will decrease to

approximately 370 µg/L by the year 2008.

The no action alternative wilh not achieve

acceptable chromium levels by the end of the

interim action period (year 2008). Although

mixing within the river resulls in non-detectable

chromium and iron levels, maximum

concentrations in near river wells are

approximately 500 µg/I- (DOE-RI. 1993b).

Groundwater modeling results indicate the near-

river well concentrations do not significantly

change during the interim action period.

No additional threats result from implementation of
this alternative.

Same as the D/DR Area.
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COMPLIANCE ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS
WITH
ARAR D/DR Area H Area

What are the See Table 6-5. See Table 6-5.
potential ARAR?

Will the potential See Table 6-5. See Table 6-5.
ARAR be met?

How

Basis for waivers? This alternative may represent an interim action Same as D/DR Area (also applies to iron).
preceding a final remedial action to be implemented by
the year 2008. The final remedial action will be
selected to ensure compliance with ARAR.

Reduction of chromium concentrations in groundwater
entering the Columbia River to below the EPA
Ambient Water Quality Criteria level of I I µg/L may
be technically impractical. Although the purpose of
the interim action is not aquitbr restoration,
contaminant concentrations in the aquifer represent the
contaminant concentrations potentially entering the
river. Due to the persistence of chromium in the
environment, removal would be the only means of
ensuring permanent compliance with ARAR.
However, conventional pump-and-treat may never
result in sufficient chromium reduction in the aquifer to
comply with ARAR.

What are the See Table 6-5. See Table 6-5.
potential TBC?

Is the alternative See fabk 6-5. Sec Table 6-5.
consistent with TBC
listed above
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LONG-TERJN
EFFECTIVENESS

AND '

What is the magnitude

of the rcmaining risk?

What remaining sources

of risk can be

idcntitie+J?

What is the likeliho„d

that the technologies

will meet perti rmance

needs?

ALTERNATIVE GW-2: INSTITUTIONAL,CONTROLS/CONTINUFsD CURRENT ACTIONS

D/DR Area H Area

The potential ecological risk identifieql in the LFE

QRA will remain. Chromium concentrations in the

near-river wells will not be signiticantly reduced from

the current 400 µg/L levels. Groundwater modeling

results indicate the near-river well cohcentrations will

decrease only slightly (approximately370 µg/L) by
the end of the IRM period.

The source of risk remaining after implementation of
the no action alternative will be the chromium

concentrations above the EPA Ambient Water Quality

Criteria level of I I µg/L in the near river wells. The

concentrations in the near river wells are assumed to

be the concentrations entering the Columbia River

(without accounting for mixing). Actual ecological

risk from the chromium has not been quantified.

Remedial technologies .oc not included in the no

action alternative. However, monitoring and

government control of the site is assumed to continue

through 2018. These actions will ensure restriction
against public access and warning of changes in
contaminant concentration migration. However, no

action does not ensure protection of the Columbia
River.

The potential ecologiical risk identified in the LFI

QRA will remain. C hromium levels in the near river

wells will not be reduced from the approximate 500

µg/L level (LFI 199^). Groundwater modeliing

results indicate the near-river well concentrations will

not significantly change during the interim action

period.

Same as D/DR Area.

Same as D/DR Area.
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LONG-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS
EFFECTIVENESS

AND D/DR Area H Area
PERMANENCE

What type and degree of Long-term management requirements for this Same as D/DR Area.
long-term management alternative involve continued access restriction
is required? enforcement and groundwater monitoring through the

duration of the interim action period (year 2008).
Remedial actions beyond the interim action period
will be addressed by a comprehensive risk assessment
and final remedial action; no other long-term
management is required. Long-term management
requirements beyond 2008 will be addressed by the
final remedial action.

What are the The current monitoring program will continue Same as D/DR Area.
requirements for long- through the duration of the interim action period (year
term monitoring? 2008). Evaluations will be made periodically (i.e.

every 5 years) to determine need for additional
remedial action or changes to the monitoring
program. Long-term monitoring requirements beyond
2008 will be addressed by the final remedial action
selected.

What O&M functions O&M will be required throughout the interim action Same as D/DR Area.
must be performed? period to perform and maintain groundwater

monitoring activities.

What difficulties may be None foreseeable, based on government control Same as D/DR Area.
associated with long- maintained through the IRM period.
term O&M?

What is the potential Periodic replacement or refurbishing of groundwater Same as D/DR Area.
need tior replacement of monitoring wells may be required on an as needed
technical components? basis.
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LONG-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CON'TINUED CURRENT ACTIONS

EFFECTIVENESS
AND D/DR Area H Area

PERMANENCE

What is the magnitude Neg,igible risk is associated with maintenance or Same as D/DR Area.
of risk should the replacement of groundwater monitoring wells. These

remedial action need activities primarily involve physical hazards to ^
repla(cemenC? workers such as those associated with drilling

actidities.

What is the degree of The!number of monitoring wells currently in place is Same as D/DR Area.
confidence that controls considered adequate to effectively monitor migration
can adequately handle of contaminant plumes within the 100 D/DR Area.

potential problcros? The freyuency of sampling and the number of
samples taken ensure accurate monitoring results.

How is the removed Not applicable. No contaminants are removed from Same as D/DIR Area.

contamination disposed the aquifer (other than for monitoring).
of?

What are potential final Potential final actions likely include no action, Same as D/DIR Area. The hydraulic barrier is not

actions'? instir,utional controls, and pump and treat for mass considered because of the logistics of maintaining the

reduction. The vertical harrier option is not barrier indefinitely due to the persistence of the

r

considered for final action because chromium is chromium.
persistent in the environment and does not readily

degrade. The wall will contain the chromium by

lengthening the travel time for the contaminants to
reach the river; however, the contamination will

eventual ly m ig rate around the wall.
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LONG-TERM
EFFECTIVENESS

ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS

AND D/DR Area H Area
PERMANENCE

Is the alternative for the Yes. The institutional controls/continued current Same as D/DR Area.
IRM compatible with actions alternative for IRM would allow time for
potential final actions. source cleanup and additional information collection

through the treatability test in 100-HR-3 prior to

implementing a final action. The institutional
controls/continued current actions alternative is

compatible with both the no action and institutional
controls final actions in that these are simply an
extension of the 1RM institutional controls/continued

current actions alternative.
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REDUCTION OF ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUIED CURRENT ACTIONS
fOXICITY, MOBIt.ITY,

OR VOLUME D/DR Area H Area

Does the treatment The principal threat (chromium release into the river) Same as p/DR Area.
process address the is not addressed by this alternative.
principal threats?

Are there any special No special requirements are associated with this Satne as D/DR Area.

requirements for the. alternative.

treatment process?

What portion of the Contaminated material is neither treated nor Sanme as D/DR Area.

contaminated material is destroyed.

treated/destroyed?

To what extent is total The mass of chromium entering the river is not The mass of chromium and iron entering the river
mass of toxic affected by this alternative. Groundwater modeling will not he affected by this alternative.
contaminants reduced? results indicate the concentration entering the river Groundwater modeling results indicate the

will decrease only slightly during the interim action contaminant concentrations in near-river wells do

period from approximately 400 µg/L to 370 µg/I.. not significantly change during the interim action

period.

To what extent is the Contaminant mobility is not reduced. Same as D/DR Area.
mobility of toxic

contaminantti rUtuCCdt/

To what extent is the Contaminant volume is not reduced. Same as E)/DR Area.
volume of toxic

contaminants reducuJ'?

To what extent are the Contaminant migration into the river as well as Same as D/DR Area.

effects uf the treatment movement of contaminant plumes is irreversible.

irreversible?

What are the quantities of No treatment residuals result from this alternative. Same as D/DR Area.
residuals and

characteristics of the

residual risks?
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REDUCTION OF ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS

TOXICITY, MOI31LfrY, 11

OR VOLUME D/DR Area H Area

What risk do treatment of No risk from treatment is associated with this Same as D/DR Area.
residuals pose? alternativ e.

Is treatment used to The inherent hazards associated with the principal Same as D/DR Area.
reduce inherent hazards threat are not reduced by this alternative. No
posed by principal threats treatment is included in this alternative.
at the site?
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SHORT-TERM ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS
EFFECTIVENESS

-D/DR Area ^ ' H Area

Wlaat are the risks to the None. Same as D/DR Area.
community during ^
rehuJial actions that must

headdressed? ^ .

How willthe risks to the See above. Same as D/DR Area.

community be addressed
and mitigated?

W,iat risks mmain to the None. Same as D/DR Area.

community that cannot be

readily controlled?

W,tat are the risks to the Risks to workers are associated with groundwater Same as DI'DR Area.

workers that need to be monitoring. Minimal exposure risks are anticipated
addressed? with monitoring activities. The exposure duration

associated with monitoring is estimated to be
approximately 12 hours per year per worker.

What risks remain to the Nune. Same as Di DR Area.

workers that cannot be

readily controlled?

How will the risks to the Workers involved with monitoring activities will be Same as D/DR Area.
warkcrs be akldressed and required to undergo extensive training in sample
mitigated? collection and handling procedures. Health and safety

protocols will be established and enforced, such as
specification of personal protection equipment, safe
work practices, contamination control measurex, and

decontamination procedures. 11
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SHORT-TERM ALT ERNATIVE GW-2: INSTITI,JTIONAL CONTROLS/CONTINUED CURRENT ACTIONS

EFFECTIVENESS
D/DR Area H Area

What environmental Dyone, based on the use of existing monitoring wells. Same as D/DR Area.
impacts are expected with 15egligible impacts are anticipated if periodic well
,he construction and maintenance is required.
implementation of the
alternative?

What are the impacts that Impacts are minimal. Same as D/DR Area.

cannot be avoided should

the alternative be

implemented?

How long until remedial The RAO (protection of the river) will not be Same as D/DR Area.
action objectives are achieved by this alternative within the time frame of
achieved? the interim remedial action (year 2008), due to

continued unrestricted migration of chromium

contamination into the Columbia River. The final
remedial action should ensure the RAO are

appropriate to changes in objectives and achieved

within a selected reasonable timeframe.
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IMPLEMENTABILITY ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED CURRENT ACTIONS

D/DR Area H Area

What difficulties and None. Same as D/DR Area.

uncertainties are associated

with construction?

What is the likelihood that None. Same as D/DR Area.
technical problems will

lead to schedule delays'?

What likely future remedial None anticipated within the time frame of interim Same as D/DR Area.
actions are anticipated? action (year 2008), final remedial actions should be

determined by year 2008.

What risks of exposure Since this alternative does not involve the use of Same as D/DR Area.

exist should monitoring be active remedial measures, groundwater monitoring
insufficient to detect failure would not result in exposure risks other than
failure? what is currently present ( chromium migration into

the Columbia River at concentrations above

ecological ARAR, EPA Water Quality Criteria of 11

pg/L).

What activities are None. Same as D/DR Area.
proposed which require

coordination with other

agencies? -

Are adequate treatment, Treatment, storage, and disposal are not applicable to Same as D/DR Area.

storage capacity, and this alternative.

disposal services available?

Are the necessary Yes, groundwater monitoring is well established Same as D/DR Area.

cyuipment and spe,:i:di,t, technology; equipment and specialists are readily
available'? available.
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IMPLEMENTABILITY ALTERNATIVE GW-2: INSTITUT,ONAL CONTROLS/CONTINUED CURRENT ACTIONS

D/DR Area H Area

What additional equipment None. Same as D/DR Area.
and specialists are required
and what are their potential
impacts to implementation?

Are technologies under Yes, groundwater monitoring technology is well Same as D/DR Area.
consideration generally established technology and readily available:.
available and sufficiently
demonstrated?

Will technologies reyuire No. Same as D/DR Area.
further development before

they can be applied at the
sltC.

Will more than one vendor Yes, groundwater monitoring equipment and services Same as D/DR Area.
be available to provide a are commercially available.

competitive bid?
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Table 6-2 Detailed Analysis for GW-2. Institutional Controls/

Continued Current Actions (Page 13 of 13)
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COST
COMPONENT

ALTERNATIVE GW-2: INSTITUTIONAL CONTROLS/CONTINUED
CURRENT ACTIONS

D/DR Area H Area

Capital? $0 $0

Operation and
Maintenance?

$1,300,000 $1,000,000

Present Worth? $960,000 $950,000
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OVERALL ALTERNATIVE GW-3i ('ONTAINMENT
PROTECTION Of'

HUMAN HEALTH
AND THE D/DR Area H Area

ENVIRONMENT

Will risk he at acceptable Human Health: Yes, the QRA indicates current' Humtan Health: Yes, the I00-HR-3 Operable Unit

levels? risk to human health is low (ICR 110"° to l04, HQ LFI QRA indicates current risk to human health is

< I). ^ low (ICR 106 to 104, HQ < 1).

Environment: Uncertain. Groundwater modeling Environment: Groundwater modeling results indicate
results indicate the sheet piling cutoff wall in that hydraulic control (downgradient extraction
combination with hydraulic control can'reduce the followed by upgradient injection) can reduce the mass

mass of chromium entering the Columbia River by olf chdomium entering the Columbia River by
approximately 95 percent compared to the baseline appro'Kimately 92 percent compared to the baseline
(no action). The risk associated with the substrate (no action). The risk associated with the substrate of

of the Columbia River has not been quantified. the Cplumbia Ri ver has not been quantifie d.

Timeframe to achieve The timeframe to achieve the 95 percent reduction The timeframe to achieve the 92 percent reduction in
acceptable levels? in chromium mass entering the Columbia River is chromium mass entering the Columbia River is

c:quivalent to the time required for implementation, equivalent to the time required for implementation.

i.e., the implementation of the wall iminediately Procurement and construction time for installation of

prevents chromium behind the wall from reaching the hydraulic control wells is estimated to he

the river. However, chromium located, between the approximately I year. Due to the limitul

wall and the river will not be obstructed from construction activity associated with well installation,

reaching the river. Procurement and construction the time required to obtain the necessary pennits and
time for installation of the sheet piling cutoff wall agreements to perform installation is considered
and hydraulic control wells is estimated. to be negligible.
approximately I year. However, the time recµtired

to obtain the necessary permits and agreements to
perform construction activities along the river is

unknown.
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OVERALL

PROTECTION OF

ALTERNATIVE GW-3: CONTAINMENT

HUMAN IIEALTH

AND •I'HE D/DR Area H Area

ENVIRONMENT

Will additional threats be Additional threats to workers resulting from Same as D/DR Area.
minimized? implementation of this alternative will be minimized

by developing health and safety protocols defining
training requirements, safe work practices, and
personal protection equipment, contamination
control measures, and decontamination procedures.

Additional threats to the environment resulting from
implementation of this alternative will be minimized
by limiting habitat disturbances to the extent
possible and performin, onstruction activities
during seasons when threatened or endangered
species, such as the bald eagle, do not inhabit the
area.
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C COMPLIANCE ALTERATIVE GW-3: CONTAINMENT

WITH ARAR
D/DR Area H Area

V/hat are the See Table 6-5. See Table 6-5.
potential AIRAR?

Will the potential See Table 6-5. See Table 6-5.
ARAR he met?

How

Basis for waivers? This alternative may represent an interim action Same as D/DR Area.
preceding a final remedial action. The final remedial

action will be :elected to ensure compliance with
ARAR.

Reduction of chromium doncentrations in groundwater
entering the Columbia River to below the EPA
Ambient Water Quality Criteria level of I1 µg/L may

be technically impractical. Although the purpose of
the interim action is not aquifer restoration,
contaminant concentrations in the aquifer represent the
contaminant concentrations potentially entering the
river. Due to the persistence of chromium in the
environment, removal would be the only means of
ensuring perroanent compliance with ARAR.
However, conventional pump and treat may never

result in sufficient chromium reduction in the aquifer to
comply with ARA R.

What are the See Table 6-5. See Table 6-5.
potential TBC?

Is the alternative See Table 6-5. See Table 6-5.
consistent with TBC
listed above
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LONG-TERM
EFFECTIVENESS

What is the magnitude
of the remaining risk?

D/DR Area

ALTERATIVE GW-3: C;ONTAINMENT

Although groundwater modeling results indicate this

alternative can reduce the mass of chromium entering

the Columbia River by 95 percent (relative to no

action) during the interim action period, chromium

contaminated groundwater will remain in the

unconfined aquifer. The integrity of the containment

system (sheet piling cutoff wall and hydraulic control
wells) can be maintained through the duration of the

interim actioit period, but final remedial action will

likely he required to address the remaining chromium

contaminated groundwater.

What remaining sources I Chromium contaminated groundwater contained by
of risk can be
identified?

the sheet piling wall will remain at concentrations
above the 1 I µg/L EPA Ambient Water Quality
Criteria level.

What is the likelihood Sheet piling cutoff wall technology is well developed.
that the technologies The use of hydraulic control measures (extraction
will meet performance wells at the ends of the sheet piling wall) can enhance
needs? the effectiveness of the wall. Groundwater modeling

results indicate this containment system will be
effective in reducing the mass of chromium entering

the river. However, since chromium contamination
within the aquifer is not reduced, additional remedial

actions would be required in the future.

H Area

Although groundwater modeling results indicate this

alternative can reduce the mass of chromium entering

the Columbia River by 92 percent (relative to no

action) during the interim action period, chromium

contaminated groundwater will remain within the

unconfined aquifer. Hydraulic containment using

downgradient extraction followed by upgradient

injection can be maintained through the duration of

the interim action period, but tinal remedial action

will likely be required to address the remaining

chromium contaminated groundwater.

Same as D/DR Area.

Hydraulic control within aquifers by downgradient

exyraction wells and upgradient injection wells is well

developed technology. Groundwater modeling

results indicate this containment system will be

effective in reducing the mass of chromium entering

the: river. Ilowever, since chromium contamination

within the aquifer is not reduced, additional remedial

actions would be required in the future.
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LONG-TERM

IiFFECTIIVENESS

Nl) PERMANENC

What type and degree of
long-term management

is required?I

What are the

requirements for long-
term monitoring?

What O&M functions
must be performed?

D/Dlt Area

ALTERATIVE GW-3: CONTAINMENT

Long-term (through year 2008) manageiaent
reqhtirements for this alternative include monitoring
and maintenance of the containment system.
Groundwater monitoring between the river and the
sheet piling wall can be used to determine
unacceptable leakage from the cutoff wall. Additional
sheet piles can be installed where leakage is
ideptified.

Grcmndwater monitoring as well as sheet piling wall
integrity monitoring is required to assess the
eftoxtiveness of the containment system for as long as
containment is required. '

Operating requirements are specific to monitoring
acti.vities. Maintenance of the monitoring system as
wel.l as the components of the containment system is
required on an as needed basis.

Muniluriog well O&M icquirc:ments are the samc as
described for D/DR Area.

If Area

Long-term (through year 2008) management
requirements for this alternative ircludle monitoring
and maintenance of the containment system.
Groundwater inonitoring near 4he river will be
required to idc ntify unacceptable contamination

leakage past tlte extraction wells. Additional

extraction or injection wells, or maintenance (such as
pump replacement) of existingwenls may be
required. I

Groundwater rnonitoring is required to assess the
effectiveness of the containment system. Continuous
process monitoring of the extractio'n and injection
system is required to ensure olxratiun within design
parameters (flow rate, pressure, eilc.). Due to above
ground transpurt of contaminated groundwater (from
extraction wells to injection wells), unanticipated
equipment failures within the system (such as pumps)
must be corrected promotlv. I

An extraction and injection system will require
continuous operation as long as containment is
required. Although the systent will be automated (to
the extent possible), utility requirements will be high
to maintain pumping operations. Personnel will be
required to continuously moniuor system operations
and pcrform any immediately needed maintenance
rcquirements to the system (such as pump
replacements or plumbing repair).
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LONG-TERM
E!FFECTIVENE?SS

ALTERATIVE GW-3: CONTAINMENT

D/DR Area

What difficulties may be

associated with long-

term O&M?

What is the potential

need for replacement of
technical components?

What is the magnitude
of risk should the
remedial action need
replacement?

No O&M difficulties are anticipated during the period
of interim action (through year 2008). Final remedial
actions will be selected and implemented to reflect
changes to objectives and rcasonable and timely
schedules. i

H Area

Operational difficulties may result from seasonal as

well as daily fluctuations in the hydrologic conditions

of the unc:untined aquifer. Groundwater now near

the river is strongly influenced by variations in

Columbia River stage (DOE-RL 1993b). Frequent

adjustments to the containment system operating

conditions (such as pumping rates) may be required

to ensure the effectiveness of the containment

system. in addition, uncertainties in the hydraulic

properties and heterogeneities in the hydrology of the

unconfine:d aquifer may also result in long-term

O&M difficulties.

Assuming proper installation of the sheet piliing wall,
replacement will not likely be required within the
IRM timeframe (year 2008). However, maintenance
and repair requirements as described above may be
necessary on an as needed basis.

Replacement of groundwater monitoring wells and
equipment may also be required on an as needed
basis.

The magnitude of risk to workers and the
environment during replacement of the sheet piling
wall would be equivalent to the risk during initial
installation. However, migration of the chromium

plume during replacement will likely result in
additional conta mination release to the river.

Replacement of extraction or injection system

components are anticipated only on a maintenance

specific basis. Similarly, groundwater monitoring

components may require replacement on an as

needed basis.

Same as D/DR Area.
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LONG-TERM

EFFECTIVENESS

What is the degree of
cunti.lcuce that controls
can adequately handle

potential problems?

How is the removed

contamination disposed

of?

What are potential final
actlonY '?

ALTERATIVE GW-3: CONTAINMENT

D/DR Area

Sheet piling wall technology is considered well
establisheal. Groundwater monitoring downgradient
from the wall can effectively determine potential
problems associated with the containment system.
Repair of the wall isrelatively simple and involves
installation of additional sheet piles.

H Area

Groundwater control by extraction and injection is
considered well established technology.

Groundwater monitoring between the extraction wells

and the river can effectively determi^e potential
problems associated with the containment system.
Repair may involve maintenance of the well system
or installation of additional wells. '

Sheet piling wall construction will not require contact
with contaminated soil. Installation of hydraulic
control wells may getterate contaminated material in
the form of drill cuttings. Sonic drilling may be used
to reduce the generation of cuttings requiring
disposal. In the event well installations, monitoring
activities, or standard operations generate
contaminated materials, ERDF is the specified
disposal site. (W-025 or another site will be used if
ERDF is unavailable'.)

Potential final actions likely include no action,
institutional controls,' and pump and treat for mass
reduction.. The vertiral barrier option is not
considered for final action because chromium is
persistent in the environment and does not readily
degrade. The wall will contain the chromium by
lengthening the travel time for the contaminants to
reach the river; however, the contamination will
eventually migrate around the wall.

Installation of hydraulic control wells for extraction

and injection may generate contaminated materials in
the form of drill cuttings. Sonic drilling may be

used to reduce the generation of cuttings requiring
disposal. In addition, equipment may become

contaminated as a result of operation.. In the event

well installation., monitoring activitids, or

maintenance generates contaminated materials, ERDF
is the specified disposal site. (W-025 or another site
will be used if ERDF is unavailable..)

Same as D/DR Area. The hydraulic barrier is not

considered because of the logistics of maintaining the
barrier indefinitely due to the persistence of the
chromium.
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LONG-TERM ALTERATIVE GW-3: CONTAINMENT
EFFECTIVENESS

AND PERMANENCE D/DR Area H Area

Is the alternative for the Yes. The vertical barrier is compatible with all the Same as D/DR Area. Hydraulic control may
1RM compatible with potential final actions. If the barrier is installed as an mobilize and relocate contaminants to the upgradient
potential final actions? IRM, it will not have an adverse effect on a no action segment of the plume. The technology can be

or institutional controls final action and in fact will readily modified to a pump and treat system for tln.d
provide additional protection above and beyond that action.
provided by no action or institutional controls. The
wall would augment the mass reduction pump and
treat by reducing the effects of the river on the
pumping system and the amount of river water
extraction. The wall would contain the plume
pending source remediation and treatability test
results. This would allow optimization of the pump
and treat system based on maximum information.
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Rf;Dl1C'I'ION OF ALTERATIVE GW-3: CONTAINMENT
-I OXICI fY, MOli1L1 I Y, --

--OR VOLUME D/DR Area H Area

Does the treatment Yes. The majority of chromium contaminated Yes. The majority of chromium contaminated

process address the groundwater within the unconfined aquifer would be grounclwater within the unconfined aquifer would he

principal threats? contained and therefore prevented from entering the contait;ied and thereforh prevented from entering the
Columbia River. However, due to the persistence of Columbia River. However, due to the persistence
chromium in the environment, groundwater of chromium in the environment, groundwater
contained by the sheet piling wall will remain contain'ed by the extrac'tion and injection system will
cirotaminated. remain contaminated until additional remedial

actions are imp lemen ted.

Are there any special The effectiveness of the sheet piling wall requires None f.'oresecable.
requirements for the key-in to a confining geologic formation (aquitard)
treatn ent process? below the unconfined aquifer. This requires wall

c(mstruction adjacent to the Columbia River to
approximately 15 m(50 f) below the surface.

What portion of the The purpose of this alternative is containment; Same as D/C^>R Area.
contaminated material is therefore contaminated material is neither treated or
trr.atr l/destroyed? destroyed.

To what extent is total The total mass of chromium will not be reduced by The total mass of chromium will not be reduced by
mass of toxic this alternative. However, the majority of chromium this alternative. However, the majority of
contaminants re<luced? contamination within the unconfined aquifer will be chromium caintamination within the unconfined

pi-evented from migrating into the Columbia River. aquifer will be prevented from migrating into the

Columbia River.

To what extent is the Contaminant mobility is significantly reduced by the The extractiqn and injection system will reduce the
mobility of toxic sheet piling wall. The hydraulic conductivity of the mobility of chn mium contaminated groundwater in
contaminants rrAluced? wall ( 10' to 10 "' cm/sec) will be several orders of the H Area by isolation within the existing plume

magnitude less than the hydraulic conductivity of the boundary.
urtconfined aquifer near the river ( 10z cm/sec).

To what extent is the The volume of contamination is not reduced by Same as D/DR Area.
volume of toxic cdmainment.
contaminants reduced'?
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REDUCTION OF ALTERATIVE GW-3: CONTAINMENT
TOxICrrY; MOBILITY,

OR VOLUME D/DR Area H Area

To what extent are the Isolation of chromium contaminated groundwater by Isolation of chromium and iron contaminated
effects of the trwtment installation of a sheet piling wall and hydraulic groundwater by operation of an extraction and

irreversible? comtrol wells is reverhible. Isolation is temporary injection well system is reversible. Isolation is

and dependent on maintaining the integrity of the temporary and dependent on maintaining operation

co ntainment system. of the well system.

What are the quantities of The majority of chromium contaminated Same as D/DR Area.
residuals and groundwater will remain isolated by the containment
characteristics of the system. The chromium concentrations within the

residual risks? contained plume will be above the EPA Ambient

Water Quality Criteria of I1 pg/L level.

What risks do treatment of The contaminated groundwater isolated by the Same as D/DR Area.
residuals pose'? containment system will not be treated during the

interim action period (year 2008). Selection and
implementation of the final remedial action will
address the disposition of isolated chromium

contaminatcd groundwater.

Is treatment used to This alternative does not involve treatment and Same as D/DR Area.
reduce inherent hazards therefore does not reduce the inherent hazards posed

posed by principal threats by the contaminated groundwater.

at the s i te?

H
a
^
°
ŵ
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SHORT-TERM ALTERATIVE GW-3: CONTAINMENT
EFFECTIVENESS

^

D/DR Area H Area

What are the risks Construction of the sheet piling wall will pose minimal Based on previous well construction activities at the
to the community risk to the surrounding communities. Due to the Hanford Site, construction of the hydraulic containment
during remedial remote location of the 100 D/DR Area, construction system will puse negligible risk to the surrounding

actions that must be activities are not expected to impact the surrounding communities. Due to the remote location of the I00 11

addressed? community. Based on the nalut^e of sheet piling wall Area, construction activities are not expected to impact

construction, no contact with contamination is required. the surrounding community.

How will the risks No risks to the community result from implementation Same as D/DR Area.
to the community be of this alternative.

addressed and

mitigated?

What risks remain Potential risks to humans through contact with spring Same as D/DR Area.
to the community water with elevated chromium cpncentrations.
that cannot be
readily controlled?

What are (he risks The primary risk to workers during implementation of The primary risk to workers during implementation of
to the workers that this alternative is physical hazards relating to this alternative is physical hazards relating to
need to be construction activities. These physical hazards are construction activities. These physical hazards arc
addressul? associated with pile driving, handling and placement of associated with drilling, pipeline installation, and

the sheet pilings, and vehicle operations. Contaminated vehicle operations. Contaminated materials in the
materials in the litrm of drill cuttings from the fonn of drill cuttings from the installation uP hydraulic

installation of hydraulic control wells may also present control wells may also present risk to workers,

risk to workers, however, these can be reduced by the however, these can be reduced by the use of sonic
use of sonic drilling. The containment alternative has drilling. Risks to workers from groundwater
the greatest potential for impacts to the worker. Use of extraction and handling are expected to be low.
heavy equipment and the physical size of the project
result in a medium to high worker risk from physical
hazards. Exposure risks aie expected to be low.
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SHORT-TERM ALTERATIVE GW-3: CONTAINMENT
EFFECTIVENESS -

D/DR Area H Area

What risks remain None. Same as D/DR Area.
to the workers that

cannot be readily

controlled?

How will the risks Health risks to workers resulting from physical hazards Same as D/DR Area.

to the workers be associated with construction activities will be minimized
addressed and by development of health and safety protocols defining
mitigated? training requirements, safe work practices, and personal

protection equipment.
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SHORT-TERM

GpFECTINENESS
ALTERATIVE GW-3: CONTAINMIGNT

D/DR Area

What environmental

impacts are expected

with the

construction and

implementation of

the alternative?

The primary ^nvironmental impacts from this

alternative will result from implementation of the sheet

piling wall. The wall is to be construction near the

shore of the Columbia River. In the area surrounding

the location of the wall, physical disturbances to habitat

will result from equipment and vehicle operations.

These disturbances may temporarily impact the
endangered species such as the bald eagle. However,
construction during seasons when such species are not
within the area will minimize potential impacts. The
barrier would, be located in a potential wetland/

zoqe. Assessment of impacts would be
required prior to implementation. Other threatened and
endangered species would need to be identified in the
proposed zone, of construction. Impacts would be
minimized byi proper place of design. This alternative
presents the greatest potential for environmental impacts

through implementation. The harrier wall alternative

has the greateSt potential for adverse impacts to both
ecoingical and cultural resources. The implementation
of the wall wi uld require several pieces of heavy
equipment to construct roads and access ways for the
actual wall installation. Impacts to habitat would occur
along the entire proposed length of the wall. Cultural
resources have been identifiul in the area near the
proposed wall locations; additional assessment of these
resources would be necessary to optimize the wall
placem e nt.

H

Environmental impacts resulting from installation of

the extraction and injection well containment system

are considered minimal. The primary impacts are

associated with well drilling activities and construction

of the piping system connecting the wells. These

activities will likely result in physical disturbances to

habitat potentially inhabited by bald eagles. However,

construction during seasons when such species are not

within the area will minimize potential impacts.

Environmcntal and cultural surveys required prior to

implementation.
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SHORT-TERM ALTERATIVE GW-3: CONTAINMENT
EFFECTIVENESS

ID/L3it Area H Area

What are the Environmental impacts resulting from sheet piling wall Environmental impacts resulting from construction of
impacts that cannot construction cannot be avoided. Physical disturbances the extraction/injection containment system cannot be
be avoided should to habitat will be temporary and limited to avoided. Physical disturbances to habitat will be
the alternative be approximately 1,300 to of the Columbia River temporary and limited to surface area above the
implemented? shoreline. No significant impacts such as disturbances locai:ion of the contaminant plume. No significant

to threatened or endangered species are anticipated. impacts such as disturbances to threatened or
endangered species are anticipated.

How long until The RAO for protection of the Columbia River will be The RAO fo r protection of the Columbia River will be
remedial action achieved upon installatiion of the sheet piling wall and achieved upon operation of the extraction and injection
objectives are operation of the hydraulic control wells for the zone well system. As noted previously, procurement and
achieved? behind the wall. However, contamination between the installation of this containment system is estimated to

wall and the river will continue to migrate to the river. require approximately one year. However, the time
As noted previously, procurement and installation of required to obtain the required permits and agreements
this containment system is estimated to require to begin construction is unknown.
approximately one year. However, the time required to
obtain the required permits and agreements to begin
construction is unknown.
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IMPLEMENTABILITY

What difficulties and

uncertainties are

a>sociated with

constructiun?

What is the likelihood

that technical problems
will lead to schcxlule

delays'l

What likely future

remedial actions are

anticipated?

D/DR Area

ALTERATIVE GW-3: CONTAINMENT

The primary uncertainty associated with construction
of the sheet piling wall is the presence of subsurface

obstructions in the formation below the specified
location of the wall. Sheet piling wall construction

is not considered implementable in the Hanford

formation. However, near the Columbia River shore

the geologic formation is primarily the Ringold

Formation. Since the distinction between the

formations is not exact, the presence of subsurface

obstructions could damage or deflect the piles and

render the wall ineffective.

Sheet piling wall construction is well established.

However, if the presence of subsurface obstructions
have not been determined prior to installation, such

problems will lead to schedule delays. Subsurface
obstructions could be removed by excavation on a

limited basis, otherwise the wall may not he

Since the containment system proposed in this

alternative does not reduce chromium concentrations

in the groundwater, future remedial actions after the

interim action period may ben required. These

include pump and treat, innovative in situ

techniques, or other alternatives. Current activities

are being directed at defining true risks to the river

and the future need for remerlial actions.

H Area

No uncertainties or difficulties are associated with

construction of the extraction and injection vvells

specified fitr cuntainment of chromium cont a minated

groundwater in the H Area.

Based on previously installed wells throughout the

Hanford Site, no difficulties are anticipated. Any

difficulties that may arise would not he considered

significant to atfect schedule.

Same as D/DR Area.
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IMPLEMENTABILITY ALTERATIVE GW-3: CONTAINMENT

-^ H AreaD/DR Area T

What risks of exposure Failure of the sheet piling wall containment system Failure of the extraction/injection containment system
exist should monitoring would result in the continued chromium release into would result in the continued chromium release into

be insufficient to detec:t the river at concentrations above EPA Ambient the river at concentrations above EPA Ambient Water

failure? Water Quality Criteria levels (l l µg/L). The Quality Ctiteria levels (I I µg/L). The resulting

resulting exposure risk would be no greater than the exposure risk would be no greater than the current

current conditions at the 100 D/DR Area. conditions at the 100 H Area.

What activities are Construction of the sheet piling wall immediately None_
proposed which require adjacent to the shore of the Columbia River may
coordination with other require permission from other agencies such as the
agencies? U.S. Army Corps of Engineers, the Washington

State Department of Fish and Wildlife, and the
National Park Service.

Are adequate treatment, Containment does not involve contact with Same as D/DR Area.
storage capacity, and contamination, and therefore does not require
disposal services treatment, storage, and disposal services.

available?

Are the necessary Yes, sheet piling cutoff wall construction equipment Yes, well and piping construction equipment and

cyuipmcnt and spccialists and specialists are cotnmerci.dly available. All other specialists are considered available within the

availablc'.> equipment and specialists required are available with Hanford Site contractors.

the Hanford Site contractors.

What additional Sheet piling wall constntction specialists and None required.

equipment and specialists equipment are required to ensure proper installation.
are required and what
are their potential

impacts to
implementation?
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IMPLEMENTABILITY ALTERATIVE GW-3: CONTAINMENT

D/DR Area H A rea

Are technologies under Yes, however treatability studies would be needed to Yes, hydraulic control using extraction and injection

consiideration generally demonstrate the implementability of sheet piling well systemie is well developed technology.

availabde and sufficiently walls in the Hanford Site conditions. This activity
demonstratrul'! may be conducted at N Springs.

Will technologies require No, however treatability studies to demonstrate the No, hydraulic control using extraction and injection
further development iniplementability of sheet piling walls would be well systems is well developed technology.
before they can be m:eded.

applied at the site?

'Will more than one Yes, sheet piling wall construction technology is Yes, groundlwater well construction technology is
vendor be available to commercially availablc. commercially available.

provide a competitive

,LI
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Table 6-3 Detailed Analysis of GW-3. Containment Alternative

(Page 18 of 18)

COST ALTERATIVE GW-3: CONTAINMENT
COMPONENT

D/DR Area H Area

Capital? $11,000,000 $3,900,000

Operation and
Maintenance?

$16,600,000 $8,000.000

Present Worth? -- --- ---$23.000.000 $9,900.000
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OVERALL PROTECTION ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL
OF HUMAN HEALTH AND

THE ENVIRONMENT D/DR Area H Area

Will risk be at acceptable Human Health: Yes, the QRA indicates current risk to Human Health: Yes, the LFI QRA
levelti7 human health is low (ICR 106 to 104, indicates current risk to human health is

HQ > I). Inw (ICR 10' to 104, HQ > I).

Environment: Uncertain. The potential ecological risk Bnvirunment: The potential ecological risk

identified in the LFI QRA from chromium concentrations identified in the LFI QRA from chromium
in near river wells exceeding the EPA Ambient Water concentrations in near river wells
Quality Criteria of 1I µg/L can be significantly reduced exceeding the EPA Ambient Water Quality

by this alternative. Treatability study results indicate ion Criteria of 11 µg/L can be significantly
exchange can remove hexavalent chromium from 100-HR- reduced by this alternative. Treatability

3 groundwater to concentrations less than 20 µg/l. (based study results indicate ion exchange can

on 19 µg/L detection limit) (WHC 1993b). Groundwater remove hexavalent chromium from 100-
modeling results indicate that a five well extraction system HR-3 groundwater to concentrations less
positioned along the Columbia River ( plus an additional than 20 µg/L (based on 19 pg/L detection
well located above the peak chromium concentration in limit) (WHC 1993b). Groundwater
the plume) can remove enough contaminated groundwater modeling results indicate that a seven well
to reduce the mass of chromium entering the river by extraction system positioned along the
approximately 97 % rclative to the baseline (no action). Culutnbia River can remove enough
The risk associated with the Columbia River substrate has cuntarninated groundwater to reduce the
not been quantitied. mass of chromium entering the river by

approximately 97 to 98% relative to the

baseline (no action). The risk associated

with the Columbia River substrate has not
been quantified.
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OVERALL PROTECTION ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL
OF HUMAN HEALTH AND

THE ENVIRONMENT D/DR Area H Area

Timeframe to achieve Based on modeling results, operation of the pump-and- Same as D/DR Area.
acceptable levels? treat system in the 100 D/DR Area will be required for

the duration of the IRM period (year 2008) in order to
maintain protection of the Columbia River. However,
reductions in the volume of chromium contaminated
groundwater entering the river will be achieved once
pump-and-treat is initiated. It should be noted that the
intent of the pump-and-treat system is protection of the
iiver and not aquiter restoration.

Will additional threats be Additional threats posed by chromium removed from Same as D/DR Area.
minimized? groundwater will be insignificant. All treatment residuals

will be disposed at ERDF, W-025, or another site.
Chromium contaminated ion exchange resin may be
classified as mixed waste in the event radionuclides such
as technetium-99 are also removed. Other treatment

residues (such as se(ding tank sludge) will be solidified in

cement prior to disposal at ERDF.
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COMPLIANCE ALTERATIVE CW-5: REMOVAL/TREATMENT/DISPOSA L
WITH AkAR

D/D R Area I t Area

What are the See Table 6-5. See Table 6-5.
potential ARAR?

Will the potential See Table 6-5. See Table 6-5.
ARAR be met?
How?

Basis for waivers? This. alternative may represent an interim action preceding a final action Same as D/DR Area.
(whiich is to be implemented by the year 2008). The final remedial action
will be selected to ensure compliance with A.RAR.

Redhction of chromium concentrations in groundwater entering the
Columbia River to below the EPA Ambient 'Water Quality Criteria level
of 1 I/ig/t. may be technically impractical. Although the purpose of the
interim action is not aquifer restoration, contaminant concentrations in the

aquifer represent the contaminant concentrations potentially entering the
river. Due to the persistence of chromium in the environment, removal
would be the only means of cnsuring permanent compliance with ARAR.
However, conventional pump-and-treat may never result in sufficient
chromium reduction in the aquifer to comply with ARAR.

lon exchange treatability study results for chromium removal from 100-
HR-3 OU groundwater do not indicate the 11 µg/L EPA Ambient Water
Qual:ity Criteria level can be achieved. Although chromium
concentrations could be signiticantly reduced (below 20 µg/L hexavalent
chromium and 29 µg/L total chromium), concentration reductions were
not sutiic i e nt to m e et the I I µg/ L ARAR.

What are the See Table 6-5. See Table 6-5.
potential TBC?

Is the alternative See Table 6-5. Su Table 6-5.
consistent with TBC

listed above
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LONG-TERM ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL
EFFECTIVENESS

AND PERMANENCE D/DR Area H Area

What is the magnitude Reduction of chromium concentrations in groundwater extracted Same as D/DR Area.

ot lhc remaining risk? from the unconfined aquifer can be reduced to the levels achieved

in the ion exchange treatability study (detection limits, 29 pg/L
total chromium and 19 µg/L chromium (VI)). Groundwater
modeling results indicate the mass of chromium entering the river

can be reduced approximately 97% relative to no action.
However, groundwater modeling results also indicate
pump-and-treat would be required beyond the period of interim
action (year 2008) in order to maintain protection of the river.

What remaining sources Untreated groundwater remaining in the aquifer, treated Same as D/DR Area.
of risk can be groundwater discharged to the Columbia River, and untreated
idcntified? groundwater leakage past the extraction system are the remaining

sources of risk. However, final remedial action will address risk
due to chromium contaminated groundwater remaining in the
aquifer after the IRM period (year 2008).

What is the likelihood Groundwater modeling results indicate the extraction system can Same as D/DR Area.
that the technologies reduce the mass of chromium entering the Columbia River
will meet performance approximately 97% relative to the baseline. Treatability study
needs'.> results indicate chromium removal from 100-IIR-3 groundwater by

ion exchange can reduce concentrations to below 20 µg/L.

What type and degree of Long-term management is required for the duration of the interim Same as D/DR Area.
long-term management action period (year 2008) to maintain operation of the ion
is require.l? exchange treatment system and extraction wells, satisfy annual

reporting requirements, and perform periodic groundwater
monitoring.

What are the The current monitoring program will continue through the IRM Same as D/DR Area.
requirements for long- period. Evaluations will he made periodically (i.e. every 5 years)
lerm nwnituring! to ensure the effeclivene,s of the treatment is maintained.
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LONG-TI:RM 'ALTERATIVE: GW-5: RENIOVAL/TREATMENT/DISPOSAL
EFFECTI VI^NESS

AND PER MANENCE D/DR Area H Area

What O&M' functions

must be pe rlormed?

O&M will be reqtSyred for the duratii3n of the IRM!period (year
2008) to ensure Fi^ ntinuous treatment and monitoring.

Same as D/DR Area.

What difticulties may be None foreseeabh ,H^ithiin the timeframe of the IRM period (yeair Same as D/DR Area..
associated with long- 2008)
term O&M:d

What is the potential Periodic replacemieint of ion exchange system components (e.g., Same as D/DR Area.
need for replacement of pumps, columns? „ ma¢erials (resins), extraction wells, monitori.ng
technical components? wells, and assocuated ancillary equipment will be requ ired.

What is the magnitude The time required. to replace treatmeyit system components is not Same as D/DR Area.
of risk should the considered significant.. However, in the event treatment is
remedial action need unavailable for ex^[ended periods, untreated contam4nated
replacement? groundwater could enter the river.

What is the degree of Potential problern> associated with operation of the treatment Same as D/DR Area.
confidence that controls system include equlipment failure, leaks or spills, and contaminant
can adequately handle removal inefficie:ncy. Control measures can adequate:ly protecil
Ixnential problemi? human health and the environment should such problems arise.

i The treatment syslcm will be equipped with automated shut-down
i controls, su:ondLry containment measures, and eftluenl

concentration monit oring.

How is the removed Spent ion exchange resins will be disposed following dewatering. Same as D/DR Area.
contamination disposed Other treatment residuals (such as selttling tank sludge and solids
of? from the regeneration loop) will be solidified in cement. All

treatment residuals will be disposed on the Hanford Site at ERUF,
W-025, or anothe r site.
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LONG-TERM ALTERATIVE GW-5: ]REMOVAUTREATMENT/D ISPOSAL
EFFECTIVENESS

AND PERMANENCE D/DR Area H Area

What are potential final Potential final actions likely include no action, institutional Same as D/DR Area. The hydraulic
actions? controls, and pump and treat for mass reduction. The vertical barrier is not considered because of

barrier option is not considered for final action because chromium the logistics of maintaining the

is persistent in the environment and does not readily degrade. The banier indefinitely due to the

wall will contain the chromium by lengthening the travel time for persistence of the chromium.
the contaminants to reach the river; however, the contamination
will eventually migrate around the wall.

Is the alternative for the The pump and treat alternative for containment and some mass Same as D/DR Area.
IRM compatible with reduction as proposed in this FFS is consistent with future pump
potential final actions? and treat scenarios for mass removal. The 1RM system can be

expanded to meet changing objective, such as significant mass
removal. This situation is similar to that proposed in the 100-HR-
3 treatability test where a small pump and treat system will be
installed to obtain information about the technology specific to the
chromium plume in the operable unit. The proposed plan is to

expand the treatability system to an IRM if results are favorable

for the technology. The IRM system is not very compatible with

the no action and institutional controls alternatives because of the

expense involved in installing and operating the pumping system

during the IRM period only to shut it down for final action.
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REDUCTION OF ALTERATIVE GW-5: REMOV'AL/TREATMENT/DISPOSAL

TOXICITY ,

' 'MOBILI I Y, OR D/DR Area H Area
VOLUME

1 -

Does the treatment Yes. The ion exchange resin selected would be highly effective for Same as D/DR Area.
process address the hexavalent chromium removal as well as other ionic contaminants

principal threats? ( such as nitrates).

Are there any special Pretreatment such as filtration prior to the ion exch$oge column will Same' as D/DR Area.
requirements for the be required. Process monitoring and control capabilities will also be
treatment process? required. Resins that are disposable at ERDF or other acceptable

sites will be required, i.e., only non-hazardous resins would be
used.

What portion of the j he volume of chromium contaminated groundwater treatec! would The volume of chromium and iron
contaminated material te equivalent to the design flow rate (60 gal/min) nWltiplied by the contaminated groundwater treated
is treated/destroyed? qperation time. Assuming continuous operation thrWughout the woult9 be equivalent to the design

duration of the IRM period ( 1996 to 2008), the volume of flow rate (350 gal/min) multiplied

contaminated groundwater treated would be approximately 3.8 x 10" by the operation time. Assuming

gallons. continuous operation for the
Juratiion of the interim action period

(1996 to 2008), the volume of
contaminated groundwater treated
would be approximately 2.4 x 109
gallons.

To what extent is total Groundwater modeling indicates the effects of the etetraction system Same as the D/DR Area.
mass of toxic can reduce the mass of chromium entering the Columbia River by
contaminants reduccd? approximately 97% relative to the baseline (no action). The

concentration of chromium in the treatment effluent will he reduced
to the levels indicated by the treatability studies for ion exchange.
Results of the treatability study indicate chromium concentrations
can be reduced to at least 29 µg/L total chromium and 19 µg/L
hexavalent chromium, based on the limitations of the analytical

methods used (WHC 1993b).
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REDUCTION OF ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL
TOXICffY ,

MOBILITY, OR D/DR Area H Area
VOLUME

To what extent is the The mobility of chromium removed by ion exchange will be Same as D/DR Area.
mobility of toxic minimized by subsequent disposal at an approved facility. Other
contaminants reduced? treatment residuals ( such as settling tank sludge and resin

regeneration sludge) will he solidified in cement prior to disposal.

The mobility of residual chromium remaining in treated groundwater
or that has leaked past the extraction system will not be reduced.
Only nontoxic resins will be used.

To what extent is the The reduction in volume of contaminated groundwater is equal to The reduction in volume of
volume of toxic the volume treated, approximately 3.8 x 10 gallons by the end of contaminated groundwater is equal
contaminants reduced? the interim action period (year 2008). to the volume treated, approximately

2.4 x 10" gallons by the end of the
interim action period (year 2008).

To what extent are the Removal of chromium from the unconfined aquifer is considered Same as D/DR Area for chromium.
effects of the irreversible.

treatment irreversible?

What are the The volume of chromium treatment residuals will be dependent on Preliminary estimates indicate that
quantities of residu:ds the treatment system design and chromium concentration in the feed 900 cu It of spent resin and 29,060

and characteristics of stream. Spent ion exchange resin is the primary source of treatment cu it of resin regeneration solids
the residual risks? residuals. Preliminary estimates indicate that 180 cu ft of spent will be produced each year of

resin and 5,733 cu ft of resin regeneration solids will be produced uperatiun.

each year of operation.

What risks do Spent resins will be dewatered and then disposed without additional Same as D/DR Area.
treatment of residuals treatment. Cement soliditication of other treatment residuals (such

pose? as settling tank sludge and resin regeneration solids) is well
developed and used for both radioactive and hazardous wastes.
Thus, risk from residual s treatment is considered minimal.
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REDUCTION OF
TOXICITY

ALTERATIVE GW-5: REMOVAIITREATMENT/DISPOISAL
,

MOBILITY, OR
_

D/DR Area H Area
VOLUME

Is treatment used to Yes. Chromium removal from 100 D/DR Area OU groundwater• Same as D/DR Area.
reduce inherent will reduce the threat posed by chromium migration into the river.
hazards posed by Treatment residuals will pose minimal risk to human health and the
principal threats at the environment based on disposal at an approved facility. Although
site? ion exchange resins may be disposed without additional treatment,

cement solidification will be available for other treatment residuals
such as settling tank sludge and resin regeneration solids. Only
non-hazardous resins would be used.
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SHORT-TERM ALTERN ATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL

EFFEC'PI V ENESS
D/DR A rea H Area

What are the risks None. Same as D/DR Area.

to the community

during remedial

actions that must be

addressed?

How will the risks Not applicable. Same as D/DR Area.
to the community be

addressed and

mitigated'?

What risks remain None. Same as D/DR Area.
to the community
that cannot be

readily controlled?

What are the risks Risks to worker are associated with handling treatment residuals, Same as D/DR Area.

to the workers that operation and maintenance of treatment process equipment, and

need to be groundwater monitoring. The risks to workers associated with

addressed? groundwater extraction and hand ling is conside red to be low.

What risks remain None. Same as D/DR Area.
to the workers that

cannot be readily

controlled7

How will the risks Standard operating procedures will be established to define proper Same as D/DR Area.
to the workers be treatment system operating parameters and maintenance
addressed and requirements. Health and safety plans will establish training
mitigated? requirements, identify personal protection equipment needs, specify

treatment residual handling procedures, and define general safe

work practices.
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SHORT-TERM ALTERNATIVE GW-5: REMOVAUTREATMENT/DISPOSAL
EEFEC".'fIVF.NESS

D/DR Area H Area

What en'vironmental Environmental impacts resulting from treatment system Same as D/DR Area.
impacts are expected construction are considered minimal. The primary impact to the
with the environment will be associated with installation of extraction wells
construction and and construction of a piping system to transport groundwater to
implementation of and from wells. These activities may result in physical
the alternative? disturbances of habitat potentially inhabited by threatened or

endangered species (such as bald eagles). These however will be
of short duration. The treatment process ( ion exchange) will likely
reside within the facilities area of the 100 D/DR Area and
therefore will not result in additional impacts to the environment.
Ecological and cultural surveys required prior to implementation.

A floodplain/wetlands assessment may also be required. The

installation of extraction, injection, and monitoring wells would

have minimal impact on ecological and cultural resources. There

is enough flexibility in the placement of wells that sensitive areas
and cultural resources could be avoided through prudent location of

wells.

What are the Physical disturbances to habitat resulting from construction Same as D/DR Area.
impacts that cannot activities will be unavoidable. However, construction activities
be avoided Should will be conducted to avoid or minimize such impacts ( such as
the alternative be during seasons when endangered species such as the bald eagle are
implemented? not present in the area).

How long until Since the primary goal of the 1RM is protection of the river as Same as D/DR Area.

remedial action opposed to aquifer restoration, pump-and-treat will be required for

objectives are the duration of the IRM period to maintain protection of the river.
achieved'? Aquifer restoration will be addressed by the final remedial action

selected.
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IMPLEMENTABILITY ALTERATIVE GW-5: REMOVAUTREAT'MENT/DISPOSAL

D/DR Area H Area

What difficulties and None. Construction of extraction wells and ion exchange treatmeni` Same as D/DR Area.
uncertainties are systems is well developed technology.
associated with
construction?

What is the likelihood Since ion exchange treatment and groundwater extraction are well Same as D/DR Area.
that technical problems developed technologies, technical problems are not likely to cause
will lead to schedule significant delays. One potential problem considered possible is the
delays? potential for the system to fail to achieve performance objectives (effluent

chromium concentration). This situation could result in schedule delays.

What likely future No additional remedial actions are considered necessary during the IRM Same as D/DR Area.
remedial actions are period (year 2008). Since modeling results indicate pump-and-treat will
anticipated? be required for the duration of IRM, a final remedial action may be

required. The final remedial action will be addressed through a final risk
assessment and feasibility study.

What risks of exposure Monitoring failure could lead to prematurely ending treatment operations. Same as D/DR Area.
exist should monitoring The resulting risk would depend on the extent of treatment up to that
be,insufficient to detect point in time, but would be no greater than the baseline conditions
failure? identified in the QRA.

What activities are Discharge of treated groundwater into the Columbia River will likely Same as D/DR Area.
propused which require require coordination with other agencies, such as EPA, Ecology, U.S.
coordination with other Army Corps of Engineers, National Parks Department, or the
agt ncies? Washi ngton State Department of Fish and Wildlife.

Are adequate treatment, Ion exchange treatment services are commercially available. Disposal Same as D/DR Area.
storage capacity, and services will be available within the Hanford Site at ERDF.
disposal services
available?

Are the necessary Yes. Ion exchange equipment and specialists are available within DOE Same as D/DR Area.
equipment and and private industry.
specialists available?
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IMPLEMENTABILITY ALTERATIVE ^3W-5: REMOVAL/TREATMENT/DISPOSAL

D/DR Area H Area

What additional No adverse impai.ts to implementation are anticipated, equipment and Same as D/DR Area.

equipment and specialists are available.

specialists are required

and what are their

potential impacts to

implementation?

Are technologies under Yes. Ion exchange is well developed and proven effective for I00LHR-3 Same as D/DR ^^rea.
consideration generally groundwater in recently conducted treatability studies (WHC 1993b).
available and sufficiently Groundwater extraction and monitoring are well developed technologies.
demonstrated?

Will technologies require No. Same as D/DR Area.

furth er development
before they can be
app^ial at the site?

L

Will mure ^ham one Yes. Same as D/DR Area.

veudor be available lo

provide a competitive

bid,

H

^
ON

>^

^^.

rD a

^•
S.O..
r. y
o ^.

n (,^

00
f9

B

'. y

ro^

o '
^np
r O
C

^•
'b
O
^

CJ
O

CJ

a
o
^



DOE/RL-94-67
Draft A ^

Table 6-4 Detailed Analysis of GW-5, Removal, Treatment, and Disposal
Alternative with Ion Exchange Treatment ( Page 14 of 14)

COST ALTERATIVE GW-5: REMOVAL/TREATMENT/DISPOSAL
COMPONENT

D/DR Area H Area

Capital? $3,400,000 $5,800,000

Operation and
Maintenance?

$15,000,000 $23,700,000

Present Worth? $14,700,000 $23,300,000
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OVERALL

13ROTECTION OF

HUMAN HEALTH

AND THE

Will risk be at

acceptable levels?

ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL

D/DR Area

Human Health: Yes, the QRA indicates current risk to
human health is low (ICR 10610 10", HQ > I).

Environmenl: Uncertain; the potential ecological risk
identified in the QRA from chromium conoentrations in
near river wells exceeding the EPA Ambie:nt Water
Quality Criteria of I I µg/I, can be significantly reduced
by this alternative. Reverse osmosis has been shown to
obtain rejection efficiencies ti r chromium (VI) in
groundwater between 95 and 99 percent (Huxslep and
Sorg 1988). This would correspond to a reduction from
2,090 µg/L [highest concentration reported. in LFI (DOE-
RL 1993b)[ to between 21 and 104 µg/L. Groundwater
modeling results indicate that a five well extraction
system positioned along the Columbia River (plus an

additional well located above the peak chromium

relative to the baseline ( no action). The risks associated
with the substrate of the Columbia River has not been
quantified.

concentration in the plume) can remove enough
contaminated groundwater to reduce the mass of

chromium entering the river by approximately 97%

H Area

Human Health: Yes, the QRA indicates current

risk to human health is low (ICR 106 to 10^,

HQ > 1).

Environment: Uncertain; the jxttential

ecological risk identified in the QRA from

chromium concentrations in near river wells

exceeding the EPA Ambient Water Quality

Criteria of I 1 µg/I. can be significantly reduced

by this :Jternative. Reverse osmosis has been

shouin to obtain rejection efficiencies for

chromium (VI) in groundwater between 95 and

99 percent (Huxstep and Sorg 1988). This

wou^.d correspond to a reduction from 490 pg/L

[highest concentration reported in LFI (DOE-RL

1993.b)l to between 5 and 25 µg/L.

Groundwater modeling results indicate that a

seveut well extraction system positioned along

the Columbia River can remove enough

contaminated groundwater to reduce the mass of

chromium entering the river by approximately

97 to 98% relative to the baseline (no action).

The risks associated with the substrate of the

Cuhtmbia River has not been quantified.
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OVERALL ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL
PROTECTION OF
HUMAN HEALTH

AND THE D/DR Area H Area
ENVIRONMENT

Timeframe to achieve Based groundwater modeling results, operation of the Same as D/DR Area.
acceptable levels? pump-and-treat system in the 100 D/DR Area will be

required for the duration of the IRM period (year 2008)
in order to maintain protection of the Columbia River.
However, reductions in chromium contaminated
groundwater entering the river will be achieved once
pump-and-treat is initiated. It should be noted that the
intent of the pump-and-treat system is protection of the
river and not aquifer restoration.

Will additional threats Additional threats posed by chromium removed from Same as D/DR Area.
be minimized? groundwater will be insignificant. All treatment residuals

will be disposed at ERDF, W-025, or another site.
Although concentrate from the reverse
osmosis/evaporation treatment may be classified as mixed
waste, solidification in cement followed by disposal at an
approved facility will minimize potential threats.
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COMPLIANCE ALTERNATIVE GW-6: REMOVAUTREATM ENT/DIS POSAL
WITII ARAR -

D/DR Area 11 Area

What are the See Table 6-5. See Table 6-5.
potential ARA Rs?

Will the potential See Table 6-5. See Table 6-5.
ARARS be met?

How'?
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COMPLIANCE ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL
WITH ARAR

D/DR Area H Area

Basis for waivers? This alternative may represent an interim action Same as D/DR Area.

preculing a final action ( which is to be implemented

by the year 2008). The final remedial action will be

selected to ensure compliance with applicable ARAR.

Reduction of chromium concentrations in groundwater
entering the Columbia River to below the EPA
Ambient Water Quality Criteria level of 1I µg/L may
be technically impractical. Although the purpose of
the interim action is not aquifer restoration,
contaminant concentrations in the aquifer represent the
contaminant concentrations potentially entering the

river. Due to the persistence of chromium in the

environment, removal would be the only means of

ensuring permanent compliance with ARARs.
However, conventional pump-and-trwt may never

result in sufficient chromium reduction in the aquifer

to comply with ARAR.

Reverse osmosis is specified as a Best Available

Technology ( BAT) for chromium treatment within the
SDWA, bzued on the SDWA MCL for chromium (100
µg/L). Previous studies have shown reverse osmosis
to remove chromium ( VI) in groundwater with 95 to
99 percent, efficiency ( Huxstep and Sorg 1988).

However, the ability of reverse osmosis to satisfy the
I I pg/L EPA Ambient Water Quality Criteria is
unknown.

What are the See Table 6-5. See Table 6-5.
potential TBC?
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Table 6-5 Detailed Analysis of GW-6. Removal. Treatment, and Disposal

Alternative with Reverse Osmosis Treatment ( Page 5 of 16)
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LONG-TERM ALTIERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL
-EPfECTI VENESS

AND PERMANENCE D/DR Area H Area

What is the magnitude Reduction of chj-omium comcentrations in groundwater extracted from the Same as D/DR Area.
of the remaining risk? unconfined aqui,ier can bei significantly reduced by reverse osmosis (at

least to the 100 µg/L SD11V'A MCL). Groundwater modeling results
indicate the mass of chromium entering the river can be reduced
approximately 97% relative to no action. However, groundwater

modeling results also indicate pump-and-treat would be required beyond

the IRM period of (year 2008) in order to maintain protection of the river.

What remaining Untreated groundwater retriaining in the aquifer, treated groundwater Same as D/DR Area.

sources of risk can be discharged to the Columbia River, and untreated groundwater leakage past
identified? the extraction system are the remaining sources of risk. However, final

remedial action will address risk due to chromium contaminated

groundwater reqiaining in' the aquifer after the IRM period (year 2008).

What is the likelihood Groundwater modeling resiults indicate the extraction system can reduce Same as D/DR Area.
that the technologies the mass of chromium entering the Columbia River approximately 97%
will meet performance relative to the baseline. Specification of reverse osmosis as a BAT within
needs? the SDWA indicates chroimium reduction to the 100 µg/L MCL is

reasonably achievable. The ability of RO to meet the 11 µg/L Ambient

Water Quality Criteria is uncertain.

What type and degree Long-term manqgement is required for the duration of the IRM period Same as D/DR Area.
of long-term (year 2008) to maintain operation of the reverse osmosis treatment system
management is and extraction wells, satisfy annual reporting requirements, and conduct
required'? periodic groundwater monitoring.

What are the The current monitoring program will continue through the IRM period. Same as D/DR Area.
requirements for long- Evaluations will he made periodically (i.e. every 5 years) to ensure the
term monitoring? ettectiveness of the treatment is maintained.

What O&M functions O&M will he required for the duration of the IRM period (year 2008) to Same as D/DR Area.

must be pertbrmed? ensure continuous treatment and monitoring.
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ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL

EFFEC'CIVENIESS
D/DR A ^- H AreaAND PERMANENCE rea J

difficulties may None foreseeable within the tiimeframe of the IRM. Same as D/DR Area.
be associated with

iong-term O&M?

ANhat is the potential Periodic replacement of reverse osmosis/evaporation system components Same as D/DR Area.
iieed for replacement ( e.g., reverse osmosis membrane, evaporator heat exchanger), extraction

of technical wells, monitoring wells, and associated ancillary equipment will be
components? required.

What is the magnitude The time required to replace components of the treatiuent system is not Same as D/DR Area.
of risk should the considered significant. However, in the event treatnjent is unavailable for
iemedi:d action nccd extended periods, untreated chromium contaminated groundwater could
i-eplacem ent? enter the river.

'rVhat is the degree of Potential problems associated with operation of the t[ratment system Same as D/DR Area.

confidence that include equipment failure, leaks or spills, and chromium removal
controls can adequately inefficiency. Control measures can adequately protect human health and
handle potential the environment should such problems arise. The treatment system will
problems? be equipped with automated shut-down controls, secondary containment

measures, and effluent chromium concentration monitoring.

How is the removed Chromium contaminated sludge discharged from the rotary drum tiher Same as D/DR Area.
t-ontamination disposed will be solidified in cement. These solidified residuha will be disposed on
i f? the Hanford Site.

4What are potential Potential final actions likely include no action, institutional controls, and Same as D/DR Area. The

final actions? pump and treat for mass reduction. The vertical barfler option is not hydraulic barrier is not

considered for tinal action because chrontium is Persistent in the considered bu;ause of the

environment and does not readily degrade. The wall will contain the logistics of maintaining the

chromium by lengthening the travel time for the con{aminants to reach the harrier indefinitely due to the

river; however, the contamination will eventually mi;;rate around the wall. persistence of the chromium.
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LONG-TERM ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL
EFFECTIVENESS

AND PERMANENCE D/DR Area H Area

Is the alternative for The pump and treat alternative for containment and some mass reduction Same as D/DR Area.
the 1RM compatible as proposed in this FFS is consistent with fWture pump and treat scenarios
with potential final for mass removal. The IRM system can be. expanded to meet changing
actions? objective, such as significant mass removal' This situation is similar to

that proposed in the 100-HR-3 treatability test where a small pump and
treat system will be installed to obtain information about the technology
specific to the chromium plume in the operable unit. The proposed plan
is to expand the treatability system to an 1RM if results are favorable for
the technology. The IRM system is not very compatible with the no
action and institutional controls alternatives because of the expense
involved in installing and operating the pumping systeuu during the IKM

period only to shut it down for final action.
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REDUCTION OF ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL
fOXICITY, MOBILPPY,

OR VOLUME D/DR Area H Area

Does the treatment Yes. Reverse osmosis can result in 95 to 99 percent rejection of Same as ID/DR Area for chromium

process address the hexavalent chromium in groundwater (Huxstep and Sorg 1988). contamination.

principal threats?

Are there any special Pretreatment is required to prevent fouling the reverse osmosis Same as D/DR Area for chromium

requirements for the membrane(s) due to high solids content or salts precipitation. contamination.
treatment process? Filtration will be used to remove suspended solids. Crystal inhibitors

(sodium hexametaphosphate) and pH adjustment will prevent salts

from precipitating within the reverse osmosis unit.

What portion of the The volume of chromium contaminated groundwater treated will be The volume of chromium and iron
contaminated material is equivalent to the design flow iate (60 gal/min) multiplied by the contaminated groundwater treated

lreated/destroyed? operation time. Assuming continuous operation throughout the would be equivalent to the design

duration of the IRM period (1996 to 2008), the volume of treated flow rate (350 gpm) multiplied by

would be approximalely 3.8 x 108 gallons. the operation time. Assuming
continuous operation for the

duration of the interim action

period (1996 to 2008), the volume

' treated would be approximately 2-4

x 10' gallons.

To what cxtenl is total Gruundwater modeling iindicates the effects of the extraction system Same as D/DR Area for chromium
mass of toxic can reduce the mass of chrumiium entering the Columbia River by conlainination.
contaminants roduced! approximately 97% relative to the baseline (no action). The

concentration of chromium in the treatment effluent will he reduced

to the levels achievable by reverse osmosis. The reverse osmosis

trcatment system is assumed to effectively reduce chromium

concentration in extracted groundwater to at least 100 µg/L (based on

the SDWA specification of reverse osmosis as BAT for chromium).
Previous studies have shown reverse osmosis to reject chromium (VI)

in groundwater with 95 to 99 percent efficiency (Huxstep and Sorg

1988).
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REDUCTION OF ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL
:F _TOXICITY, MOBILITY,

OR VOLUME D/DR Area H Area

To what extent is the The mobility of chromium removed by the reverse osmosis treatment Same as D/DR Area.
mobility of toxic system will be minimized by subsequent solidification in cement
contaminants reduced? followed by disposal at an approved facility. The mobility of

untreated groundwater or residual chromium remaining in treated

groundwater will not he reduced. '

To what extent is the The reduction in volume of contaminated groundwater is equal to the The reduction in volume of
volume of toxic volume treated, approximately 3.8 x 10r gallons by the end of the contaminated groundwater is equal
contaminants reduced? interim action period (year 2008). to the volume trear.;i,

approximately 2.4 x 10' gallons by

the end of the interim action period

(yea r 2008).

To what extent are the Removal of chromium from the unconfined aquifer is considered Same as D/DR Area for
effects of the treatment irreversible. i chromium.
irreversible?

What are the quantities of Reverse osmosis will reduce the volume of Cr contaminated Preliminary estimates indicate that
residuals and groundwater by approximately 10 to 1. Based on a 60 gal/min flow 4,160 cu ft of spent filters and
characterislics u( thc rate, this volume reduction results in approximately 6 gaUmin into the 16,060 cu ft of evaporator cake
residual risks'? evaporator. The evaporator will result in additional volume reduction will be generated each year.

based on an approximate 50% solids concentration. Concentrate from

the evaporator will be solidified in cement which will result in a
subsequent volume increase of approximately 1.5 to I. Preliminary

estimates indicate that 4,160 cu ft of spent filters and 2,054 of
evaporator cake will be. generated each year.

What risks do treatment of Cement solidification is well developed and used for both radioactive Same as D/DR Area.
residuals pose•1 and hazardous wastes. Thus, risk from residuals treatment is

considered minimal.
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REDUCTION OF ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL
'I'OXICIT'Y, MOI3IL1 I'Y,

OR VULUMI? D/DR Area H Area

Is treatment used to Yes. Chromium removal from 100 D/DR Area Operable Unit Same as D/DR Area.

reduce inlicient harzards groundwater will reduce the threat posed by Cr migration into the
posed by principall threats river. Treatment residuals will pose minimal risk to human health
at the site? and the environment based on cement solidification followed by

disposal at ERDF.
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SHORIf-TERM ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL
GFFEC9jl V ENESS

D/DR A rea H Area

What are, the risks None. Same as D/DR Area.
to the community
during remedial

actions that must
be addressed?

How will the risks Not applicable. Same as D/DR Area.
to the community
be addressed and
mitigated?

What risks remain None. Same as D/DR Area.
to the community i

that cannot be

readily controlled7

What are the risks Risks to workers are assciciated with handling treatment residuals, operation Same as D/DR Area.
to the workers that and maintenance of treatment process equipment, and groundwater

need to be monitoring. Worker risks associated with groundwater extraction and
addressed? handling are considered ba^N.

What risks remain None. Same as D/DR Area.

to the workers that
cannot be readily
controlled?

How will the risks Standard operating procedures will be established to define proper treatment Same as D/DR Area.
to the workers be system operating parameters and maintenance requirements. Health and
addressed and safety plans will establish training requirements, identify personal
mitigated'! eyuipment needs, specify treatment residual handling procedures, and define

general safe working practices.

U

w
^
A

C7

►
e C
A A

Cr o

rt y

^ ^e

O^

oo,
G

rD

0
r ^
^

rj
e>,
R ^̂i

fD

b K
m ^
^a
,. ro

N
o t^
^-n q

9d

0
0̂

C7
O

dm

a t-



Q.

in

9

SHORT-TERM ALTERNATIVE GW-6: REMOVAL'./TREATMENT/DIS POSAL
EF1 ECPIVENESS

D/DR Area H Area

What Environmental impacts resulting from treatment system construction are Same as D/DR Area.

environmental considered minimal. The primary impact to the environment will be
impacts are associateil with ,installation of extraction wells and construction of the piping

expected with the systen^ to translport groundwater to and from wells. These activities will
construction and likely result in physical disturbances to habitat potentially inhabited by

implementation of threatened or erddangered species (such as bald eagles). The treatment process
the alternative? (reverse osmosis/evaporation) will likely reside within the facilities area of the

100 D/DR Area. and therefore will not result in additional impacts to the
environment. Ecological and cultural evaluations required prior to
implednentation. Floodplain/wetlands assessment may also be necessary. The
installation of extraction, injection, and monitoring wells would have minimal
impact on ecological and cultural resources. There is enough flexibility in the
placement of wells that sensitive areas and cultural resources coulJ be avoided
throug.h prudcnt locat i o n o f we ll s.

What are the Physical disturbances to habitat resulting from construction activities will be Same as D/DR Area.
impacts that unavoidable. However, constntction activities will be conducted to avoid or
(:;mnot be avoided minimize such impacts (such as during seasons when endangered species such
should the as the bald eagle are not present in the area).

alternative be

implemented?

Iiow long until Since the primary goal of the interim action is protection of the river as Same as D/DR Area.
remedial action opposed to aquifer restoration, pump-and-treat will be required for the
objectives are duration ot the [RM period to maintain protection of the river. Aquifer
achieved? restoration will be addressed by the final remedial action selected (which may

he continued pump-and-treat).
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IMPLEMENTABILITY ALTERNATIVE G1N-6: REMOVAL/TREATMENT/DISPOSAL

D/DR Area H Area

What difficulties and None. Construction of extraction wellsand reverse osmosis Same as D/DR Area.
uncertainties are treatment systems is well developed tectnology.
associated with

construction?

What is the likelihood Since the components of the treatment system (reverse osmosis, Same as D/DR Area.
that technical problems evaporation, cement solidification, and pumping wells) are well
will lead to schedule developed technologies, technical problqms are not likely to cause

delays? significant delays. One potential problem is that the treatment
system could fail to achieve performance objectives (effluent
chromium concentrations). This situation could result in schedule

delays.

What likely future No additional remedial actions are considered necessary during the Same as D/DR Area.
remedial actions are 1RM period (year 2008). Since modeling results indicate pump-
anticipatul'? and-treat will be required for the duration of interim action, a final

remedial action will be required. The final remedial action will
address the need for future remedial actions.

What risks of exposure Monitoring failure could lead to prematurely ending treatment Same as D/DR Area.
exist should monitoring operations. The resulting risk would depend on the extent of
he insuflicient to detect treatment tip to that point in time, but would be no greater than

failure? the baseline conditions identitied in the QRA.

What activities are None. Same as D/DR Area.

proposed which require

coordination with other
agencies?

Are adequate treatment, Reverse osmosis treatment services are commercially available. Same as D/DR Area.
storage capacity, and Storage and disposal services are considered available within the
disposal services Hanford Site (at ERI)F).
available?
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IMPLEMEINTABILITY ALTERNATIVE GW-6: REMOVAL/TREATMENT/DISPOSAL

D/DR Area H Area

Are the necessary Yes. Reverse osmosis equipment and specialists are available Same as D/DR Area.
equipment and spccialists within DOE and private industry.
avaiil able?

What additional No adverse impacts to implementation are anticipated. Same as D/DR Area.
equipment and specialists

are required and what are
their potential impacts to
implementation?

Are technoingies under Yes. Reverse osmosis is specified as a BAT within the SDWA Same as D/DR Area.

consideration generally and has been applied to radioactive wastewater applications in the
available and sufficiently commercial nuclear industry. However, the application of reverse
demonstratec7? osmosis to the site specific conditions at the 100 D/DR Area

groundwater operable unit will require treatability testing to
establish pretreatment requirements, operating conditions, and
membrane type and configuration such that optimum chromium
removal is obtained.

Will technologies require No. Treatability tcsting is required to optimize reverse osmosis Same as D/DR Area.
further development system design and performance based on the water quality
betiire they can be (chemical composition) specific to 100 D/DR Area groundwater.

applied at the site'?

Will more than one Yes. Same as D/DR Area.
vendor be available to

provide a competitive

hid'?
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Table 6-5 Detailed Analysis of GW-6. Removal. Treatment, and Disposal

Alternative with Reverse Osmosis Treatment ( Page 16 of 16)

COST ALTERNATIVE GW-6: REMOVAUTREATMENT/DISPOSAL
COMPONENT

D/DR Area H Area

Capital? $3,300,000 $7,100,000

Operation and
Maintenance?

$20,400,000 $28,400,000

Present Worth? $18,400,000 $28,200,000
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Table 6-6 Compliance with ARAR (Page 1 of 6)

rv^
CID
CM

N:

tLL`.

ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET?
AFFECTED

40 CFR 141 All Chromium - 100 Discharges after treatment will meet
pg/L ARAR: concentrations at near river

wells will remain above ARAR for
lifecycle of IRM; however, mixing of
the groundwater with the river will limit
impacts

40 CFR 264.92 All Chromium - 50 Discharges after treatment will meet
µg/L ARAR; concentrations at near river

wells will remain above ARAR for
lifecycle of IRM; however, mixing of
the groundwater with the river will limit
impacts

Ambient Water All 11 µg/L chromium Not met: however, basis for waivers
Quality Criteria because of interim action and technical

impracticability

40 CFR 122 GW-3, GW-5, Sets discharge No treated water will be discharge to
GW-6 limits to surface the river which exceeds drinking water

waters standards or ambient water quality
criteria

40 CFR 110 GW-3, GW-5, Prohibits discharge Runoff control will be implemented
GW-6 of oil above water during all activities. All tanks will be

quality standards bermed.

or that causes a
sheen on water
surface

40 CFR 144 GW-3, GW-5, All underground While the permitting process is exempt
GW-6 injection wells to under CERCLA, the substantive

be permitted requirements will be met for injection
wells.

40 CFR 146 GW-3, GW-5, Establishes siting, All injection wells will be in compliance
GW-6 construction, with requirements

operating,
monitoring, andII
closure
requirements for
injection wells

40 CFR 261 GW-3, GW-5, Chromium may be Chromium will be treated as a
GW-6 a hazardous waste hazardous waste for disposal purposes

40 CFR 262.34 GW-3, GW-5, Allows Wastes will not be stored on site longerII

GW-6 accumulation of than 90 days
hazardous waste
for 90 days or less
without a permit

6T-6a
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Table 6-6 Compliance with ARAR (Page 2 of 6)

rt.

tr^
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ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET?
AFFECTED

40 CFR 268 GW-3, GW-5, Prohibits All solid wastes will be treated prior to
GW-6 placement of disposal

RCRA wastes in

landfill unless
treated.

40 CFR 50.6 GW-3, GW-5, < 50 µg/m' annual Excavation and drilling activities will
GW-6 average use dust control measures as required.

concentration of No other particulate emissions are
particulate anticipated from the treatment systems.
emissions or 150
µg/m' per 24-hr
period

16 U.S.C. 469 GW-3, GW-5, Requires recovery Only a few sites have been identified in
GW-6 or preservation of the area of potential action.

artifacts Consideration of these sites would be
given in placing a vertical barrier in this
area. Additional testing of these sites
may be required. Impacts from
extraction wells could be minimized by
pruoent placement.

50 CFR 17, GW-3, GW-5, Actions must not Fish and Wildlife Service will be
222, 225, 226, GW-6 threaten the consulted prior to actions
227, 402, 424 continued existence

of a listed species
or destroy critical
habitat

16 U.S.C. 461 All Requirements for See 16 U.S.C. 469
preservation of
historic sites,
buildings, or
objects of national
significance.
Undesirable
impacts must be
mitigated.

16 U.S.C. 470 All Prohibits impacts See 16 U.S.C 469
et seq. and requires

mitigation for
unavoidable
impacts on cultural

resources
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Table 6-6 Compliance with ARAR (Page 3 of 6)
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XRAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS 11fET?

AFFECTED

40 CFR 257.3-1 GW-3, GW-5, Prohibits facilities Vertical barrier may have some impact
GW-6 or practices from on local ground and surface water flow.

restricting flow of However, the wall is relatively short
base flood, and should not impact the base flood.
reducing Other alternatives do not significantly
temporary storage impact floodplain
capacity of
floodplain, or
causing washout of
solid waste

40 CFR 257.3-2 GW-3, GW-5, Prohibits facilities Activities will be scheduled to avoid
GW-6 or practices from impacts to eagles. Runoff control will

-causing or be employed to prevent construction
contributing to the contaminants from impacting river

taking of biota; minimal impacts would be
endangered or attributable to the pump and treat
threatened species alternative; the vertical barrier would

disturb an area near the river for
impiementation. This area would be
restored after implementation.

16 U.S.C. 1271 GW-3, GW-5, Prohibits federal Impacts from the pumping system
GW-6 agencies from would be minimal. The vertical barrier

recommending would present a short duration impact to
authorization of visual resources; however, after
water resource implementation the site would be
projects that would restored to provide the visual aesthetics
have a direct and
adverse affect on
the qualities of the
wild and scenic
river

WAC 173-340- All Chromium VI - 80 This level is achievable through the
720 µg/L treatment systems: however, the

groundwater entering the river will be
at a higher concentration. There is
basis for waiver through interim action
and technical implementability. A large

I
mass reduction to the river is achieved

(I I by both vertical barriers and pump and
treat.

WAC 173-340- All Chromium VI - The concentrations currentl_v in the river
730 810 µgiL are within these limits

Copper - 2660
u¢/L
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Table 6-6 Compliance with ARAR (Page 4 of 6)
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ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS MET?
AFFECTED

WAC 173-201- All Sets limits for No temperature impacts are associated

045 temperature and with the alternatives. No waters with

pH for surface unacceptable pH will be discharged to
waters the river

WAC 173-201- All Chromium - 11 See Ambient Water Quality Criteria

047 µg/L
Copper - 11 to 26
µg/L (chronic); 16
to 42 µg/L
(acute)*
Lead - 2.8 to 10
µg/L (chronic); 71
to 262 µg/L
(acute)*

WAC 232-12- All Requires All activities will be scheduled to avoid

292 protection of bald impacts to the eagles during nesting;
eagle habitat remedial actions will not result in

destruction of eagle nesting habitat.

WAC 232-12- All Prescribes actions Activities will be scheduled to avoid

297 to protect wildlife impacts to eagles. Runoff control will
defined as be employed to prevent construction
endangered or contaminants from impacting river
threatened biota; minimal impacts would be

attributable to the pump and treat
-alternative; the. vertical barrier would
disturb an area near the river for
implementation. This area would be
restored after implementation.

WAC 173-400- GW-3, GW-5, Requires best Dust control measures will be used as
040 GW-6 available control required

technology to
aontrol emissions
of dust; restricts
emitted particles to

Hanford Site;
requires control of
odors

WAC 173-340- All Establishes cleanup Cleanup technologies are considered by
360 requirements: consideration of a range of general

identifies treatment response actions; feasibility studies and

^ -- - -- technologies proposed plans are prepared with input

from regulatory agencies
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Table 6-6 Compliance with ARAR (Page 5 of 6)

ARAR ALTERNATIVE REQUIREMENT FHOW ARE REQUIREMENTS MET?

AFFECTED

WAC 173-340- All Ensures that Regulatory agencies have input into

400 clPanup actionsare-- - -feasibility studiesand-pro$ose.d plans

performed in
accordance with

cleanup plan

WAC 173-340- All Requires physical Fences and signs will be installed
--AA0 measures to limit around active remedial projects

interference with
cleanup

RCW 90.44 GW-3, GW-5, Sets requirements Requirements will be met for extraction

GW-6 for withdrawal of wells

state eroundwater

_WAC 173-304- GW-3: GW-5, Sets requirements Any solid waste generated on site as a

- 200 GW-6_-_ forcontainersand__ result of remedial action will he handled
vehicles to be used according to requirements
on site to store or
ttansport solid

waste

WAC 173-216- GW-3, GW-5, Requires use of all The treatment technologies identified in
110 GW-6 known, available, the alternatives are BAT for chromium

and reasonable
methods of
prevention,
control, and
treatment

WAC 173-160 GW-3, GW-5, Establishes All wells will be installed, operated,
GW-6 minimum and closed according to requirements

standards for wells

TBC

Section 400-060 GW-3, GW-5, Prohibits emissions
GW-6 > 0.10 grain per

ft3

10 CFR 1022 GW-3, GW-5, Requires federal Only temporary effects associated with
GW-6 agencies to avoid vertical barrier installation. The wall

adverse effects will be below land surface; land above

associated with the wall altered during installation can
development of be restored.

floodplains
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Table 6-6 Compliance with ARAR (Page 6 of 6)
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ARAR ALTERNATIVE REQUIREMENT HOW ARE REQUIREMENTS METY

AFFECTED

Executive Order All Provides direction Several sites may be impacted by

11593 to federal agencies implementation of vertical barrier.

to preserve, Impacts can be minimized by careful

restore, and selection of barrier location and

maintain cultural consultation with archaeologists prior

resources and during installation.

P.L. 100-605 All Requires Impacts from barrier installation will be

minimization of relatively short term: disturbed areas

direct and adverse can be restored after installation.

effects on the
values for which a
river is under
study.

DOE Order All < I rad/day to Current activities within this limit.

5400.5 ecological
receptors

ARAR = applicable or relevant and appropriate requirements

IRM = interim remedial measure
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act

ERDF = Environmental Restoration Disposal Facility

RCRA = Resource Conservation and Recovery Act

* These ranges equate to water hardness between 90 and 250 mgiL
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7.0 QUALITATIVE SENSITIVITY ANALYSIS

The sensitivities associated with the key assumptions for the FFS are presented

ziuaiitativeiy-iri TabYe i=t.- This-taaie-identi?ies each iCey assumption and the impacts that the
assumption has on the direction of the FFS and on the associated costs. Additional
discussions on uncertainties and sensitivities is included in Section 4.0 and in Appendix C.
The details of the cost assumptions used in defining alternative costs are included in the
detailed cost model printouts in Appendix D.
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ASSUMPTION _
E- IMPACT

The purpose of the IRM is to address The LFI recommended that the operable unit remain on the IRM
an identified threat to human health or pathway based on the QRA ecological risk estimation.' The
the environment ecological risk assessment used concentrations in the near-raver

wells to determine the EHQ. This resulted in very conservative
estimate of risks. If the ecological risk is sufticiently'
overestimated then the need for remedial action may be arti,ticial.
If the risk estimation is underestimated, then additional RAO may
be required along with corresponding changes in alternative design.
The overestimation of risk results in overexpenditure for pcItentially
unnecessary remedial actions. This overexpenditure would be
equivalent to the cost of the remedial action selected for
implementation. '

The objectives the FFS are to protect The costs developed in the FFS are based on this assumption. If
the Columbia River and to abate offs.ite the objectives were to clean up the aquifer and reduce the mass of
migration of contaminants. contaminant then the remedial systems would have to be reldesigned

or potentially eliminated in the case of the vertical barrier. The
barrier does not perform well in the long term with a persistent
mobile contaminant. The wall will hold up the contarninants in the
short term, but the contaminationI will eventually travel aro'und the
wall to the river. If mass reduction is the objective, then the well
number, placement, and pumping:rates would have to be adjusted
to meet the objective. The costs dor pump and treat are mainly
intluenced by well installation costs and pumping rate. The mass
reduction scenario would likely require more wells than currently
proposed and increased pumping rates. This scenario' would
probably result in significant increases to both the pump and treat
options.
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To meet the objectives, the alternatives
are aimed at containment and control of
contaminant plumes: (The alternatives
are not designed for mass reduction or
aquifer cleanup.)

The same sensitivities apply to this assumption as to the previous
assumption.

The occasional-use :scenario is assumed This assumption does not include drinking water wells. The
for the operable unit. frequent-use scenario does include drinking water wells and would

have an effect on RAO and objectives for the IRM. The frequent-
use scenario results in the identification of additional COC for
hunian health. The treatment processes for the pump and treat
scenarios would have to be modified to address these additional
COC and the objectives of the IRM would be modified to include
both protection of the river and mass reduction. Alternate water
supplies could be considered. The technical practicability of
achieving these RAO through pump and treat is uncertain.
Additional testing may be required to determine aquifer response
and surface treatment. The cost of the alternatives would increase
somewhat to account for system changes. Additional costs would
be incurred determining aquifer response and for system
modification to address RAO.

The lifecycle for the FFS is assumed to The present worth calculations are tied to this timeframe. The
be to 2008 capital costs, O&M costs, and present worths for each year can be

seen on the present worth tables presented in Appendix C. Costs
associated with years past 2(X)8 can be extrapolated from the
tables.
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The 100 Area Feizsibility Study Phases The sensitivitie: s to this assumption are small because most of the
!& 2 (DOE-RL 19944) forms the basis emerging techr'ologies are not yet implementable in field
for the alternativest evaluated in the applications. Research and development activities are proceeding
FFS. Additional aItema[ives or and could lead to significant cost savings to the remedial actions if
deviations from the alternatives are only these innovative technologies become field ready. The
considered when the defined altennative technologies can be integrated into the IRM program as data and
does not meet the operable unit new techniques become available.
spe,cifics. The Comprehensive
Environmental Response,
Compensation, and Liability Act
(CERCLA) does, howlever, allow,the
flexibility of specifying different
process options at any point in the
remedial investigaitionlfeasibility study
process if warranted by site
ci ycumstances.

ERDF has sufficient space for operable The disposal costs for the pump and treat options tend to be major
unit waste and is available to meet cost drivers. the disposal cost used in the FFS is $70/yd'. At the
schedule current stage of design for the ERDF, this cost is still uncertain.

To provide an estimate of the sensitivity of this cost, $700/yd' and
$7,000/yd' were input into the cost models. Based on analysis of
disposal costs associated with an ion exchange or reverse osmosis
system (360 gpm), at $700/yd', disposal costs increase by +70%
resulting in an increase in total project cost of +2%. At a disposal
cost of $7000/yd', disposal costs increase by +770% resulting in
an increase in total project cost of +23%. The total project costs
for the vertical''barrier are not significantly affected by disposal
costs. The cost drivers for the barrier are the length and width of
the wall. Uncertainties in hydrogeologic parameters are reflected
in the vertical barrier alternative.
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8.0 COMPARATIVE ANALYSIS

The comparative analysis is an evaluation of the relative performance of each

alternative using the CERCLA nine criteria. This analysis compares Alternatives GW-1 (no

action), GW-2 (institutional controls/continued current actions), GW-3 (containment). GW-5

(pump and treat with ion exchange), and GW-6 (pump and treat with reverse osmosis).

Alternative GW-4 is not included in this analysis because the alternative addresses

contaminants in situ which are not COC for 100-HR-3. Figure 8-1 summarizes the

comparative analysis.

8.1 OVERALL PROTECTIVENESS OF HUMAN HEALTH AND THE
ENVIRONMENT

The current human health risk associated with the 100-HR-3 Operable Unit is low

(ICR 10b to 10', HQ < 1) for the occasional use scenario, based on the QRA. However, a
potential ecological risk exists based on chromium concentrations in near-river wells

exceeding an ecological ARAR level (EPA Ambient Water Quality Criteria of 11 µg/L).

Groundwater modeling results show that the no action and institutional controls/continued

current actions alternatives have little effect on the current concentrations of chromium in the

near-river wells during the IRM period. However, the vertical barrier and pump-and-treat

alternatives were shown to significantly reduce (i.e., >90%) the mass of chromium entering

the river, relative to the baseline (no action). The magnitude of the ecological risk is

uncertain; in addition, the risk associated with the substrate of the river has not been

quantified. Therefore, the overall protectiveness of the alternatives is dependent on the true
risk associated with the operable unit. For example, if the risk determined in the QRA is
representative, then the pump and treat and vertical barrier options offer greater
protectiveness. However, if the risk is exaggerated, then the no action or institutional
controls/continued current actions alternatives may be sufficiently protective. This
uncertainty would be addressed by the institutional controls/continued current actions
alternative by allowing time for additional information to better direct the IRM selection.

The primary goal of the IRM is protection of the Columbia River. Groundwater
modeling indicates the pump-and-treat alternatives can potentially reduce chromium
concentrations in the near-river wells below the Ambient Water Quality Criteria of I I µg/L
level during the IRM period. The pump-and-treat alternatives not only provide protection of
the river by formation of a hydraulic barrier, but also reduce the inherent risk associated
with the contaminated groundwater by removing chromium through treatment. The
containment alternative may provide protection of the river, but does not reduce the risk
associated with the contaminated groundwater. The no action and institutional
controls/continued current action alternatives essentially result in no change from the existing
conditions.
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8.2 COMPLIANCE WITH ARAR

None of the alternatives meet the EPA Ambient Water Quality Criteria for chromium

(11 µg/L). Compliance with this ARAR may be waived on the following basis:

• Reduction of chromium concentrations in groundwater entering the Columbia

River to below the EPA Ambient Water Quality Criteria level of 11 µg/L may

be technically impractical. Although effective treatment technologies for

chromium contaminated groundwater exist (ion exchange and reverse osmosis),

the ability to remove chromium from the unconfined aquifer to the 11 µg/L

level may not be practical due to uncertainties in the adsorption characteristics

of chromium in the unconfined aquifer.

• The preferred alternative selected from this FFS may be an interim action

"^" preceding a hnai remedial action that will ensure compliance with the Ambient^^
00 Water Quality Criteria level of I1 µg/L for chromium ARAR.
c°a

Although the purpose of the interim action is not aquifer restoration, contaminant

concentrations in the aquifer represent the contaminant concentrations potentially entering the

river. Due to the persistence of chromium in the environment, removal may be the only

means of ensuring permanent compliance with the EPA Ambient Water Quality Criteria

ARAR.

8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

The lifecycle of the IRM is set at 12 years (until the year 2008). In this timeframe,
none of the alternatives meet the 11 µg/L Ambient Water Quality Criteria. However, the

barrier and pump-and-treat alternatives result in > 90% reduction in mass of chromium

reaching the river. Long-teirtt efiectiveness beyond the year 2008 will be addressed in the

final remedial action for the 100-HR-3 Operable Unit. Long-term effectiveness in this FFS
is intended to be through the IRM period. The final FS for the final action will consider this
criterion beyond the IRM period.

The pump-and-treat alternatives provide the most long-term effectiveness by actively

removing contaminants from the groundwater. The location of the extraction system along

the Columbia River prevents contaminated groundwater from entering the river. Removal of

chromium (by ion exchange or reverse osmosis) from the extracted groundwater reduces

potential risk. The pump-and-treat alternatives, however, will be O&M intensive throughout

the IRM period.

Although groundwater modeling results indicate the containment alternative can

provide protection of the river in both the H and D/DR Areas in the short term the

chromium is a persistent contaminant in the environment and will continually travel around

the wall to the river. The containment system proposed for the H Area will O&M intensive

through the IRM period. The hydraulic control system (extraction and injection wells) will

require constant operational control to account for changes in the hydraulic conditions near
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the Columbia River caused by seasonal and daily fluctuations in the river stage. Although

the proposed containment system for the D/DR Area involves a sheet pile cutoff wall (which

is not O&M intensive), the system also uses hydraulic control wells to prevent leakage at the

ends of the cutoff wall.

Groundwater modeling results indicate the no action and institutional

-------- -- ------ ---£oritr43ls/con{intiedcurrent action alternattv°shave:ittle effect on the concentrations of
chromium in the near-river wells during the IRM period. Essentially, these alternatives

result in no change to the existing conditions during the IRM period. This result may be

significant in the event that current conditions are not considered detrimental to human health

and the environment. The institutional controls/continued current actions alternative would

-- - allowtime toassimilate additional information and select a finai remedial action.

^,--

8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
:-^^_..-

The pump-and-treat alternatives have the most significant impact on reduction of

^_." toxicity, mobility, and volume of contaminants in the groundwater. They also satisfy the

statutory preference for treatment as a principal element. Pump-and-treat reduces mobility
E='1 by hydraulically controlling contaminated groundwater migration near the river and through

extration of contaminants. In addition, the treatment technologies specified (ion exchange

and reverse osmosis) reduce the volume of contaminated groundwater removed from the

aquifer. Although chromium removed from the groundwater will remain in the hexavalent

form, disposal of treatment residues (such as ion exchange resins and solidified treatment

effluent) at ERDF ensures isolation from the accessible environment.

--- ----- The-coa2inment-altetnadve reduces?he movement of contaminants, but does not
affect volume or toxicity due to the persistence of chromium in the environment. The no

action and institutional controls/continued current actions alternatives have no direct effect on
these parameters, but do allow chromium to dissipate by migration into the river. However.
groundwater modeling results indicate continued migration into the river has little effect on
chromium concentrations in the unconfined aquifer.

8.5 SHORT-TERM EFFECTIVENESS

The short-term effectiveness criterion is reasonably well met by all the alternatives.
None of the alternative are likely to have an impact on the surrounding communities due to
the remoteness of the D/DR and H Areas. Risk to workers is primarily due to physical
hazards--during ronstruction activities. Implementation of the containment alternative in the
D/DR Area ( sheet pile cutoff wall) has the highest potential worker risk due to pile driving
activities and excavation to facilitate installation of the cutoff wall (i.e., remove subsurface
obstructions and re-contouring the river bank). Risk to workers from implementation of the
containment alternative in the H Area (hydraulic control wells) is due to installation of
extraction and injection wells. The short-term risk to workers from implementation of the
pump-and-treat alternatives is also due to well installation. Physical hazards associated with
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implementation of any of the alternatives can be minimized by adherence to stringent health

and safety protocols.

Short-term impacts to the environment are physical disturbances to habitat resulting

from construction activities. The no action and institutional controls/continued current action

alternatives do not require field implementation and therefore do not impact the environment.

Implementation of the containment alternative in the D/DR Area (sheet pile cutoff

wall) has the highest potential environmental impact due to construction of the sheet pile

cutoff wall along the bank of the Columbia River. Impacts to the environment from

implementation of the containment alternative in the H Area (hydraulic control wells) is

considered minimal based on installation of extraction and injection wells and associated

piping. Environmental impacts from implementation of the pump-and-treat alternatives is

also due to well and piping installation. Physical disturbances to habitat from implementation

^ of the containment and pump-and-treat alternatives is unavoidable. Environmental impacts
CO from construction can be minimized to the extent possible by requiring offsite.

pre-fabrication of system components whenever possible (such as piping and skid mounted

treatment systems), by avoiding nesting seasons, or by revegetation or transplantation of

plants in other locations. Optimized placement of remedial systems considering ecological

factors can minimize impacts.

Although the objective of the pump-and-treat alternatives during interim action at the

100-HR-3 Operable Unit is not aquifer restoration, the concentrations in the aquifer represent

the potential risk to the environment. Groundwater modeling results of the pump-and-treat

alternatives do not show significant reductions in the concentrations of chromium in the

unconfined aquifer during the IRM period because aquifer restoration is not the intent.

However, long-term and permanent protection of the river will likely require aquifer

restoration to be the goal of pump-and-treat. Uncertainty in the adsorption characteristics of

chromium in the unconfined aquifer result in uncertainty in the long-term effectiveness of

pump-and-treat for aquifer cleanup.

Q A iyMPT FMFNTA Rtr TTY

The no action and institutional controls/continued current actions alternatives are

considered to be already in place (i.e., access restrictions and monitoring) and therefore do

not involve any implementability concerns. The pump-and-treat alternatives are also

considered easily implementable; however, the effectiveness of these alternatives is uncertain.
Although both ion exchange and reverse osmosis are considered BATs for meeting the
SDWA MCL of 100 µg/L for chromium, the ability of these treatment technologies to

achieve the EPA Ambient Water Quality Criteria level of 11 µg/L is unknown. The

treatability study conducted using ion exchange indicates this treatment is effective for

chromium removal from 100-HR-3 groundwater to <20 µg/L (based on 19 µg/L detection
limit utilized in the bench-scale treatability test') (WHC 1993c). Treatability testing with

reverse osmosis would be required to establish accurate performance data. Uncertainty also

' 1'ote that the CRDL for chromium is 10 µgiL.
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exists in the ability to remove chromium from the unconfined aquifer. Effective and efficient

chromium removal from the unconfined aquifer is dependent on the adsorption characteristics

of chromium. The adsorption characteristics of chromium in the unconfined aquifer are

uncertain and will require additional site characterization to accurately define.

Implementation of a vertical barrier at H Area is considered impracticable. The

proposed alterttate cot•.,aittMent action is the hydraulic control alternative. Although

groundwater modeling results indicate this alternative to be effective for controlling the flux

of chromium to the river, operability of the hydraulic control system is questionable.

Operational difficulties are anticipated due to continuously changing hydrologic conditions in
the unconfined aquifer near the river. Daily and seasonal fluctuations in the river stage will

result in corresponding fluctuations in the water table elevation, hydraulic gradient, and

direction of the hydraulic gradient. Containment of a persistent contaminant such as
chromium would eventually lead to additional remedial actions ( i.e., pump-and-treat) or

CO alternate cleanup levels would have to be negotiated. Operation of the extraction/injection of
contaminated groundwater may encounter regulatory resistance in the absence of treatment.

However, the goal of the alternative is to contain the contaminant plume without incurring

the massive treatment costs associated with the pump-and-treat alternatives.

r_a •. Implementability of the sheet pile cutoff at D/DR Area is considered difficult due to
potential subsurface obstructions and recontouring areas of the river bank. Treatability

testinb may be required to establish the implementability of a sheet pile cutoff wall in the
D/DR Area. In addition, the containment system proposed for the D/DR Area also involves
hydraulic control to prevent leakage near the ends of the cutoff wall. Operation of these
hydraulic control wells will involve the same operational difficulties described above for the
proposed hydraulic containment system in the H Area.

Evaluation of the alternatives for use as IRM requires some forethought into the
potential final remedial actions. As an IRM, the institutional controls/continued current
actions alternative would allow additional time for conducting treatability studies and defining
parameters ( adsorption of chromium) required to support selection of a final remedial action.
Due to the persistence of chromium in the environment, containment would not reduce the
potential risk associated with 100-HR-3 groundwater. Therefore, selection of the
containment alternative as an IRM for the 100-HR-3 Operable Unit would likely require a
final remedial action involving removal. The pump-and-treat alternatives could be used as
IRM to protect the river while also reducing the risk associated with the contaminated
sroundwater. Depending on the goal of the pump-and-treat system used during the IRM
period (aquifer restoration or protection of the river), continued operation or expansion to
capture the entire plume may be require as the final remedial action. Pump-and-treat may be
the only means of ensuring long-term protection of the river and reduction the potential
ecological risk associated with 100-HR-3 groundwater.

8.7 COST

Costs for the alternatives are compared in Tables 8-1 and 8-2. Additional details and
assumptions for the costs are presented in Appendix D. The costs developed for this FFS
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cover only the implementation and operation of the IRM. Consideration of final action costs

are outside the scope of the FFS; however, some general statements are provided for

consideration as follows:

• Costs for continuation of the IRM as a final action can be extrapolated from

---- --- ------- th2 rir-"^ CGSiS.

• Costs for combining alternatives (such as a vertical barrier in conjunction with

pump and treat) can be assumed to be additive (on an order of magnitude

basis).

c^
^
^a

e

^-^

^*1,
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Figure 8-1 Summary of Comparative Analysis

100-HR-3
Groundwater
Operable Unit

Evaluation :V ternativest
Criteria GW-1 I GW-2 GW-3 GW-5 1 GW-6

QveralLProtection of Human Health GiGiSi^
and Environment

Compliance with ARAR2
G ^G ^GIGG

Long-Term Effectiveness and
Permanence

Reduction of Toxicity. Mobility.
d V lo umean

Short-Term Effectiveness

Implementability

Present Worth - H Area
($ millions)

0 1.0 10.0 23.4 28.2

Present Worth - D/DR Area
($ millions)

0 1.0 23.3 14.^ 18.4

Notes:

Key:
1. Alternatives are summarized as follows:

• GW-1 No Interim Action
• GW-2 Institutional Control/Continue

Current Actions
• GW-3 Containment
• GW-5 Removal/Ion Exchange Treatment/Disposal
• GW-6 Removal/Reverse Osmosis TreatmenUDisposal

2. ARAR - applicable or relevant and appropriate
requirement

Note: GW-4 (In Situ Treatment) was not evaluated.

E940829.7b

8F-1



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-67
Draft A

Table 8-1 Comparison of Capital. O&M, and Present Worth Costs
for D/DR Area

C:?-,
CO
^

0,
:-^

^:^•,

Alternative Capital Costs O&M Costs Present Worth

GW-1 No Action $0 $0 $0

GW-2 Institutional $0 $1,300,000 $960,000
Controls/Continued
Current Actions

GW-3 Containment $11,000,000 $16,600,000 $23,000,000

GW-5 Removal. $3,400,000 $15,000,000 $14,700,000
Treatment, Disposal
Using Ion Exchange

GW-6 Removal, $3,300.000 $20,400,000 $18,400,000
Treatment, Disposal
Using Reverse
Osmosis
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Table 8-2 Comparison of Capital. O&M, and Present Worth Costs

for H Area

^--^

[l^h

Alternative Capital Costs O&M Costs Present Worth

GW-1 No Action $0 $0 $0

GW-2 Institutional $0 $1,000,000 $950.000
Controls/Continued
Current Actions

GW-3 Containment $3,900,000 $8,000,000 $9,900.000

GW-5 Removal, $5,800,000 $23,700,000 $23,300,000
Treatment, Disposal
Using Ion Exchange

GW-6 Removal, $7,100,000 $28.400,000 $28,200,000
Treatment, Disposal
Using Reverse
Osmosis
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Dosuipuon

Safe Drinking Water Act

A/

Citation R&A•

42 U.S.C.300f

et seq.

Reu arks

Creates a comprehensive nanional 1

framework to ensure the qyality and

sufety of drinking water.

Narinnal Primary

Dnnking Water

Regulations

NaGooal Secondary

Drinking Water

Regulations

40 CFR Pan 141 R&A

40 CFR Part 143 R&A

E.tablishes maximum contaminant lievela

(MCL) and maximum contaminant level

goals (MCLG) for organic, inorganic, and
radioactive constituents. The MCL for

combined radium-226 and r4dium-2,28 is

5 pCi/L. The MCL for gross alphu

particle activity ( including tiadium-2.26 but

excluding radon and uraniuyn) is

IS pCi/L. The average anrlual

concentration of heu panicNe and phutun

radioactivity from manmade radionuclides

in dnnking water shall not produce an

annual dose equivalent to total body or

any imernal organ in excess of 4

millirem/year.

Applicable to public water systems.

Potential chemicals and radionuclides of

concern may migrate to the drinking

water supply as a result of rcmedial

activities AWt,wgh federal MCLGs are

not enlbrccablc standards, Omy are

potential ARARs under the Washington

State Model Toxies Cuutrol Act when

more stringou than wher sumdards.

See siatc ARARs.

Alternatives

PMentially

Affected

All

Irg/I

<hromium 100

nitrate 110,000
nilrite 1000

C,wrols eontaminanta in drinking water

that primarily affect the aesthetic qualities

rclaling to the public acceptance of

drinking water.

Although lcdcral secondary drinking

water standards are not enforceable,

they arc potential ARARa under the

Washingtun Stale Model Toxica Control

Act whem m..re slringnu th an other

staudzrds See .aule ARARs.

All

Ng/I

0ppei 2000

iron 300

zinc SOW

alununum 50-200
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A/

Doscnptiun Citation R&A• Requirements

Ambient Water Quality A Sets acute uod chronic constituent

Criteria con<entratium for the protection of

surface walelrs.

Rcnmrks

All

Alternatives

Potentially

Affected

Clnomium (chronic) 11 pg/L

Chromium (acute) 16 pg/L

Copper (chronic) 11 to 26 µg/L•

Copper (acute) 16 to 42 µg/L'

Lead (chronic) 2.8 to 10 pg/L•
1<ad (acute) 71 to 262 µg /L•

^oi responils to water hardness ruuging

from 90 to i50

Solid Waste DicpoSal Act, as 42 U.S.C. 6901 Establishes the basic framework for
arnended by the Resource et seq. federal regtJation of solid and hazardous
ConservaGou and Recovery waste.

Act (RCRA)

Groundwaizr 40 CFR §264.92 A A lacilily shall not contaminate the

Protection Standards [WAC 173-303-6 uppermost aquifer underlying the waste
451' management area beyond the point of

compliance, which is a vertical surface

located at the hydraulically downgndient

limit ot the waste management area that

extends down into the upperrnoat aquifer

underlying 01e regulaled area. The

concentration of certain chemicals shall

not exceed background levels, cenain

sp<ai6cd niaximuntconccnlntiuna,or

altaruate concenlrationlimils, whichever

is higher.

Hg/l

uraenic ' S0

chromium 50

lead 50
silver 50

Groundwater ^onccntration limits in this

section do not exceed 40 CFR 141,

excelpl for chromium which has a limit

of 50 µg/L.

GW-4, GW-5, GW-6

'NUTE. A= Appli.ablt. R&A = Relcvaw:md Apprupriat.
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'These are State of Washington reEuhrtory citations which are equivnlent to Title 40 Crxle of Federal Regnlatirms, Parts 264 and 268 as st:dcd iu Waahing.tou

Adminislralive Code 173-303.
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Uc'snipliun Citation

Model Toxfts Control Act 70.105D RCW

(MTCA)

A/

RscA• Requilemmrits Rcroarks

Alternatives

POlenllallly

A172clcd

Cleanup Regulations WAC 173-340

GruundwaterCleanup WAC 173-340-720

Standards
A

Snrface Water Cleanup WAC 173-340-730 A
Standards

Requires remedial actions to awin a degree

of cleanup protective of human health andl

the einvitonment.

Establishes cleanup levels and presoribes

methods to calculate cleanup levels for soils,

groundwater, surface water, and air.

Requires that where Ihie groundwater is a,

potemtial source of drinking water, cleanup

levels under Method B must be at least as

stringent as concenlraliona established under
applicable state and federal laws, including

the following:

(A) MCL established under the Safe

Drinking Water Act and published in 40

CFR 141, as amended;

(B) MCLG for nonearcinogenseslablished

underlhe Safe Drinking Waler Act and

published in 40 CFR 141, as amended;

(C) Secondary MCL established under the

Safe Drinking Water Act and published in 40

CPR 143, as amended; as established by he

slate board of health and published in

Chapter 248-54 WAC. as amended.

Requires surface water cleanup levels to be
based on estimates of the highest beneficial

use and the reasonable maximum exposure

expected to occur under both current and

potential future site use condilions

Federal MCLG for drinking water

(40 CFR Pan 141) and federal

secondary drinking water regulation

slzndnrds (4(1 CER Pan 143) are

potential ARARs under MTCA when

they are mwe slringcnllhan olher

standerds. Method B cleanup levels

are levels applicable to remedialion at

f lanf ,N unlcss a demonstration can

be made that melhW C(allernale

cleanup levels) is valid

Method B pg/I

luly 1993 updale lublcs

chnnuium VI 80

pper 592

61TCA method B values from the

July 9, 1993 MTCA Cleanup

Standards Database:

r'Li„niium (VI) 80 pg/L

Copper 2660 pg/L

All

All
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Description

Water PoOutioo Control

Surface Water Quality

Standards

Water Criteria

Classes

A/

Citation R&A° Requircments

90.48 RCW

WAC 173-201

WAC 173-201-045

Alternatives
Potentially

Remarks Affected

Sets surface water quality standards fur the

Wle.

A Standards for uurface water designated

'Claw A' ircliude: freshwater temperature

shall not exceed 18.0°C due to human

activities. Tenperatum increases shall not at

any time exceed t = 28/1'+7 whcre 9'

represents the maximum permissible

temperature increase measured at a dilution

zone boundary and'T' represents the

background temperature as measured at a

point or poinls unaffected by the dischargc

and representative of the highest ambient

waler temperature in the vicinity of the

discharge.

The Hanford reach of the Columbia GW-5, GW-6

River is classified "Class A.'

When natural conditions exceed 18.0°

(freshwater) and 16.0° (marine water), no

temperature increase will be allowed which

will raise the receiving water temperature by

greater than 0.3 °C.

Pruvided that temperature increase resulting

from nonpoim aource activities shall not

exceed 2.8°C, and the maximum water

temperature shall not exceed 18.3°C

(freshwater).

pll shall be within the range of 6.5 to 8.5

(frnshwater) with a man-caused variation

within a range of less than 0.5 units.
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i Alternatives

A/ polenkially

Uexriplion Citation R&A' Requirements Remads Atlected

Toxic Substances WAC 173-201-047 A Sets surfacp water limits for toxic All

subslanm:ea. Freshwaler limils in micFograms

per liter for 100 Area amtnminanb aum:

Lead(acute):
a.w..uNl<ad (chronic): G co m l.

(acute) (chroni.c)

Chromiumi 16.0' 11.0'

'A one-hoyr average concentration nol to be

exceeded ntorethan once every threeiyears.

°A four-day average concentration not to be

exceeded mure than once every three years.

Radiation Protection -- Air WAC 246-247 Estabilisher procedures for monitoring,
Emissions control, and reporting of airborne

radionuclide emissions.

New and Miulitied Sources WAC 246-247-070 A Reyuires the use of best available All

rudionuelide canlrol technology (BAR.CI),

Radialem I'nn<.Ilon Sluodurdr WAC 246-221 Eslablishes standards For prolccliun algainst

radialion huzards.

Radinliundosatu WAC2a6-221010 A Spe:ificsdoselimilsloindividuals- in All
individuals in restricled restricted areas for hands and wrista, ankles
areas and feet of 18.75 rem/qumter and for skin of

7.5 rem/quatte r.
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Alternatives

Potentially

Desuiption Citation Requirements Remarks Affected

Safe Drinking Water Act 42 U.S.C.300f
et seq.

National Primary 40 CFR 141 Pruposed maximum contaminant level goals (MCLGs) Federal MCL.Gs are ARAR under MTCA All

Drinking Water (Federal Register, July 18, 1991) are: when they are more slringetu than other state

Regulations standards.

Cnma Tninznt MCLG

Radium-226 zcrn

Radium 228 zero

Uraniunu zero

Gross alpha emitters zero

Beta and. photon emitters zero

National Prinury FR Vol. 56, Pruvides nunieriwl standards for radionuclides When pruinulgated, these proposed mles All

Drinking Water No. 138, July eorresponding to 4 mrcMyr doae through drinking will rcplace sections in 40 CFR 141 and 142

Regulations; 18, 1991 water as follows (pCi/L):

Radionuclide. - Proposed Trilium 69,040
Rules Carbon-14 3,200

Strontium-90 42

Technitium-99 3,790
Uraniunr-235 14.5

Solid Wasle Disposal Act, as 42 U.S.C. 6901
amended by RCRA et seq.

t'-,<eJv. A.oou Ibr au e'PR 264 Esiabili.bwn iequirements for investigation and UW 4. riW 5,

S,.6d Wnxm Mnnag<mem Subpan S, corrective uaiun for releaaea of hazardouswaste from GW 6

Units proposed solid wastc management units.

U.S. Departuteut of Energy

Urdera

Radlziiun Pruteaion of DOE 5400.5 Establishes radiation protection atandards for the

the Public and the public and environment.
Environment

Radiaiiun Dnx Limit (All DOE 5400.5, The expo>urc of the public to radiation sources as a Penin<nt if remedial activities are 'routine All

Pathways) Chapter 11, consequence of all routine DOE activities shall not DOE activities.

Szction Is cause, in a year, an effective duse equivalent greater
than 110 mrem 1'rom all exposure pathways, except

under specified circumstancea.
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Ucscnptiun Citation Requiremcntw Rcmarka

Altematives

Putcnlially

AOBaed

Radiation Dose Limit DOE 5400.5, Provides e level of ptotection for peraons consuming Pertiment if radlionuclides may be released All
(Drinking Water Pathway) Chapter 11, water from a public drinking water supply operated by during reorcdiadiun.

Section Id DOE ao that persons consuming water from the supply

shall not receive an eRective dose equivalent greater

than 4 mrcm per year. Combined radium-226 and

radium-228 shall not exceed 5 x IQ°pCi/mL and gross

alpha activity (including raditsm-226 but excluding

radon and urznium) shall not exceed 1.5 x 10'
µCi/mL.
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Ua upuuu

Federal Water Pollution Control Act

(FWPCA), as anlenrded by the Cleal

Water Arct of 1977 (CWA)

The Nalinnal

Pollutant

Discharge

Elimination

System (NPDES)

A/

Cituliun R&A•

Creates the basic national framework for

water pollution cuntrol and water quality

management in IheUniled Stales.

Part 122 covers establishing lechnology-

baaed limitations and sta ndards, control

of toxic pollutants, and monitoring of

effluent to aseure limitslare not

exceeded.

Rcu arks

Alternatives

P.nnaially

Allcrtcd

Applicable to discharges of pollutants to

navigable waters.

33 U.S.C. 1251

et seq.

Applicable if rcmediation includes

wastewater discharge; also applies to

atorm water mnolf associated with

indusuial activities. Effluent limitations

established by EPA and included in

NPDES permit.

40 CFR Pan 122 A

NPDES Criteria 40 CFR

and Standards 1125.104

Ulschargc or Oil 40 CFR Pan 110 A

Safe Drinking Water Act (SDWA)„ as 42 U.S.C. 300f
amersdetl el seq.

Underground 40 CFR Pan 144 A

Injection Control

(UIC) Program

Criteria and 40 CFR Pan 146 A
Standards for the

Underground

Injeetion Cunlrul

Solid Waste Disposal Act as ameoded 42 U.S.C.6901 e1
by the Reamrce Conservation and seq.
Rrcovery Act (RCRA)

Best nunagemem Pnetices program

rhall be developed in accordance with

good engineering practice.

Prohibits discharge^ of oil that violates

applicable water qu'n1i1y standards or

causes a aheen of oil on water surface

Creates a comprehensive national

framework designed to ensure the
quality and ufely of drinking water

supplies.

Idetnihes the minimum requirements for

UIC prognma. Requires all UI wells to

be permilted and describes permitting

procedures.

Establishes siting, construction,

operating, monitoring, and closure

requirements for all classes of injection

wells. (Criteria and standards for clsaa

IV we lls a re reserved at this time.)

Establishes the basic framework for

federal regulalion of solid waste.

Subpart C of RCRA controls the

generation, Iran5purlaliun, 1rGalnKm,

storage, and disposal of hazardous waste

through a comprehensive 'cradle to
grave' system of haeardous wastc

management techniques and

requirements.

GW-5. GW-6

Rimoff from site will need control for

oily waste discharge to walera of the

U nii ed Sla lea.

Applicable to public water systems.

All

Applicable for remedial action involving GW-5

reinjection of groundwater.

Applicable for remedial action involving GW-5

reinjection of groundwater.

Hazardous waste generated by site

remedialion activities must meet RCRA

gcncratur and treatment, slorage, or

di.:poxal (fSDI «yui«nrcnta.
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Deecripnun

Identification and Listing of

Hazardous Waste

Standards Applicable to

Generators of Hazardous
Waste

Accumulation

Time

Standards for Owners and 40 CFR Pan 264
^ erators of HazardousOperators 173-3031

Waste Treatment, Slorage,
and Disposal Facilities

Land Disposal

Restrictions

(LDR)

Treatmenl

Standards

A'

CiitaGun RSrA'

40 CFIt Part 261 A

IWAC 173-303-

0161

40 CFR Pan 262

[WAC 173-3031

40 CFR 4262.34

(WAf.1 173-303-

2001

A

40 CFR Part 268

[WAC L73-303-

140-

WAC173-3031411

40 CFR

gS268 A0- 268.44

(WAC 173-303-

1401

A

A

Rcqutr<menls

Identifies by both listing and

characleritelion, those solid wastes

subject to regulation as hazatdouswasles

under Pans 261-265, 268, and 270.

Describes regulatory requirements

impoaed on generators of hazardous
wastes who treat, atore, or dispose of the

waste un-site.

Allows a generator to accumulate

hazardous waste on-aite for 90 days or
less without a permit, provided that all

waste is conteineriud and labeled.

Establishes requirements for operating

hazardous waste lreatment, storage, and
disposal facilities.

Generally plohibits placement of

reatricted RCRA hazardous wastes in

land-based units such as Iand011s,

surface impoundments, and waste piles.

Prohibits storage of restricted waste for

longer than one year unless the

owner/operator can prove storage is

necessary to facilitate proper recovery,

trealmenl, or disposal.

Establishes trcalmcnl standards Ihal most
be met pnor to land disposal.

Allemalives

Nrtculially

Reuiarke Allected

Applicableifremedialiontechniques GW-S,GWfi

result in gentrallonof hazardouswasles.

Applicable if remedialiun techniques

result in generation of hazardous waste.

Hazxrdous waste removed from the 100-

Area operable unib, and waate treatment
rrsidues, are subject to the 90-day

generalor accumulation requiremenls if

the waste is stored on site for 90 days or

Ics, If hazarduus waste is slured for
mrnc Ih:m 90 days, the full perndning

swndards liu'f5D facilities must be

mel

Applies to facililies put in operation
since November 19, 1980. Facilities in

operation before that date and existing

facilities handling newly regulated

wastes nrust meU similar requirements

in 40 CFR Pan 265. Applies if

runcdlatiou technique results in un-site

IrealmcnL slm'age, or disposal of

hatardom> waste.

Appli.ablc unlos wastes have been

treated, Ircalmcnl has been waived, a

Irealmun varianca has been set for the

waslc. an equivalenl treatment method

peliKuu has been appnrved, a iar

migratio;n pelilion has been approved. or

the waste has been delisled.

Appli<ablc if wasles contain RCRA

hazaNou. .. lWiluents.

GW-5, GW-6

GW-5. GW-h

GW-5. GW6
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Description I

At

Citation R&A•

Clean Air Act, as amended 42 U.S.C. 7401
et seq.

National Primary and 40 CFR Part 50

Secondary Ambient Air

Quality Standards

Air Standards for 40 CFR §50.6 A
Paniculatea

Air Standards for

Lead

40 CFR §50.12 A

National Emissions

Standardsfor Hazardous Air

Pallulanis (NESHAP)

Radiunuclidc

Emissions from

DOE Facilities

(except Airborne

Radon-222)

40 CFR Part 61

Remarks

Alternatives

Potentially

Affected

A comprehenaive environmental law

deeigned to regulate any activitics that

affect air quality, providing the national

framework for controlling air pollution.

Sets National Ambient Air Quality

Standards for ambient pollutants which

arc regulated within a region.

Prohibits avenge concentrations of A potential for particulate emissions GW-5, GW-6

particulate emiasions in exceas of 50 exists during material handling or

nricrognms/mr arunrally or 150 treatment. including incineration.

micrograms/m' per 24-hourperiod.

The national primary and secondary Appticable it paniculal<s suspended GW-5. GW-6

ambient air quality standard for lead and during remedial activities are

its compounds measured as elemental contaminated with lead, or if

lead are 1.5 micrograms per cubic remediation includes incineration.

meter, maximum arithmetic mean

averaged over a calendar quartcr.

Establishes numerical standards for

hazardous air pollutants.

40 CFR §61.92 A Pruhiblts emissions of radionuclides to Applicable to incinerators and other

the ambient air exceeding an effective remedial techndogieswhere air

dose equivalent of 10 mrcm per year. emission may occur.

GW-5, GW-6
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Altemalives

Al Potcmially

Ucscriptiun Citation R&A• Requirementu Remarks Allected

I Department of Ecology

Air Pollution

Regulations

Standards

for

Maximum

Emiraiona

Emission Limits for

Radionuclides

New und

Modihed

Emission

Units

Washington Clean Air Act

Cuntruls for New

Sources of Toxic Air

Pollutants

Dcnwnstrati

ng Ambient
Impact

Gmephan.c

43.21 A RCW

WAC 173-"

WAC 173-400.040 A

WAC 173480

WAC 173-080-060 A

RCW 70.94

WAC 173-460

WAC 173-060-080 A

Vests the Washington Department of

Ecology with the authority to undcrtake the
state air regulation and management

program.

Establishes requirements fur the control

and/or prevention of the emisaron of air

contaminants.

Requires best available control technology

be used to cortrol fugitive emissiona of

dust from materids hardling, constmction,

demolition, or any other activities that are

sources of fugitive emissions. Restricts

emitted particulates from being deposited

beyond Hanford. Requires control of odors

emitted from the source. Prohibits masking

or concealing prohibited emissions.

Requires measures to prevent fugitive dust

from becoming airborne.

Applicable if emission xuurces erc

created during remedial action.

Applicablc to dust emissions from GW-2, GW-3,

cutting of concrcrn and metal and GW-4, GW-5,

vehicular traffic during remediation. GW-6

Controls air emissions of radionuclides

from specific aaurcea.

Requires the best available radiunuctiJe

control technology be utilized in planning

.onstructing, installating, or establishing a

new emission unit.

Applicable to remedial activities that

result in air emissions.

Appli,ablc to ienmdicd aai,ms Ihat result

in air cotiesioro.

GW-3, GW-4.

GW-5, GW-6

Establishes systematic control of new

sourcea emitting toxic air pollutants.

Requires the owner or operator uf a new

suurce to complete an acceptable source

impact level analysis using dispersion

murleling to estimate maximum incremGntal

ambient impact of each Class A or B toxic

air pollutant. Establishes numerical limits

for small quarvity emiuion ntu.

Applicable to remedial alternative with

the potential to release toxic air

pollutants.

GW-3, GW-4.

GW-5, GW-6
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Alternatives

A/ I Potentially

Dcscripdun Cimlion R&A• Requirements Reauarks Affected

Itazardous Waste Mauagemtnt 70.105 RCW Establishes a statewide framework for the
Act of 1976 as amended in 1980 planning, regulation, control, and
and 1993' rnanagemem of hazardous waste.

Dangerous WAC 17.3-303 Establishes the design, operation, and Includesi requirements for generators of
Wasle monitoring requirements for management of dangerolus waste. Dangerous waale
Regulations hazardous wasle. includes the full universe of wastes

regulated by WAC 173-303 including

e xtre melly hazardous wzste.

Model Toxis Control Act 70.105D RCW Authorizes the W1e to investigate releares

of hazardous substances, conduct remedial

actions, carry out atate programs authorized

by federal cleanup laws, and take other
actions.

Hazardous Waste WAC 173-340 Addresses releases of hazardous subsmnces Applicable to facilities when hazardous
Cleanup Regulations caused by past activities, and potential and aubslnnczs have been released, or there

ongoing releases from current activities. is a threatened release that may pose a

threat to hufnan health or the

environrnem.

Selection of WAC 173-340-360 R&A Establishes cleanup requirements to include All
Cleanup I in cleanup p6na. Identifies lechnologies to
Actions be considered for rcmedialion of hazardous

substances.

Cleanup WAC 173-340-400 R&A Ensures that the cleanup action is designed, All
Actions constructed, and operated in accordance

with the cleanup plan and other specified

requirements.

Insfitutional WAC 173-340-440 R&A Requires physical measures such as fences GW-2, GW-3,
Controls and signs to limit interference with cleanup, GW-4, GW-S,

and legal and administrative mechanisms to GW-6

<nGuce them.

Regrdatiou of Public 90.44 RCW R&A Sets requirements for withdrawal and Applicable if remediation includes GW-3, GW-5,
Groundwater management of state groundwater. groundvvaterwithdrawal. GW-6
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Alternatives

A/ Potentially

Descnption Citation R&A• Requirements Renarks Affected

Solid Waste Managemenl Act 70.95 RCW Establishes a statewide program for solid Applicable if management of solid waste

waste handling, recovery, and/or recycling. occurs during remediation Solid waste

controlled by this Act includes garbage,

industrial waste, constmction waste,

ashes, and swill

Minimum Functional WAC 173-304 Establishes requirements to be met

Standards for Solid statewide for the handling of all solid
Waste Handling waste.

On-site WAC 173-304-200 R&A Sets requirements for containers and AII

Contamerize vehicles to be used on site; requires

d Storage, monthly inspections and retention of

Collection, inspection records for at least two years.

and

Transportati

on Standards

Water Pollution Control Act 90.48 RCW Prohibits discharge of polluting matter in

waten.

Siatc Wzst< Discharge WAC 173-216 Implements a state permit program,
Petmit Program applicable to the discharge of waste

materials from industrial, commercial, and

municipal operations into the ground and

surface waters of the state. Excludes

discharges under NPDES and underground

injection control programs.

Permit WAC 173-216-110 R&A Requires the use of all known, availalrle, GW-5, GW-6

Tertna and and reasonable methods of prevention,
Conditions control, and treatment.

Water Well l:oosttuctiun Act 18.104 RCW

Staodards WAC 173-160 A Establishes minimum standards for design, Applicuble if wulcr supply wells, GW-2, GW3.

or construction, capping, and sealing of all monitoring wells, or other wells are GW-4, GW-5.

Conswolion wells; sets additional requirements utilized dining remediation. GW-6

and including disinfection of equipment.

Maintenance abandonment of wells, and quality of

of Wells drilling water.
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Description

U.S. Department of Energy
orders

Radiation Protection of

the Public and the

Environment

Citation Requirements

DOE 5400.5 Establishes standards and nquinmenta for

opentiona of DOE and DOE contracton

respecting protection of the public and the

environrnent against undue risk of radiation.

9"13291. 0911

Rema.rks

Alternatives

Potentially

Affected

All
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Description Citation A/ Requiremenls Remarks Alternativcs

R&A• Polentizll}

Affected

Arclhaeological and Ilistorical 16 U.S.C. 469 A Requires action to recover and preserve Applicable when remedial action threatens GW-2, GW-3,

Preaervafion Act of 1974 anifacb in areas where activity may cause significant scientific, prehistorical, historical, GW-4, GW-5,

irreparable harm, loss, or destnrction of or archeological data, GW-6

significant artifacls.

Endangered Species Act of 1973 16 U.S.C. 1531 at Prohibits federal agencies from

seq. jeupardizinglhreatened or endangered

species or adversely modifying habitats

essential to their survival.

Fish and Wildlife Services 50 CFR Parts 17, A Requires identification of activities that Requires consultation with the Fish and All
List of Endangercd and 222, 225, 226, 227, may atTect listed species. Actions must Wildlife Service to determine if threatened or
Threatened Wildlife and Plants 402, 424 not lhroatenlhe continued existence of a endangered species could be impacted by

listed species or destroy critical habitat. activity.

Ilistoric Siln, Ituild'orgs, and 16 U.S.C. 461 A Establishes requircments for preservation GW-2, GW-3,

Antiquities Act ofhisloric sites, buildings, or objects of GW-4, GW5,

i national significance. Undesirable GW-6

impacts to such resources must be

mitigated.

National llisloric PreservaGon Act 16 U.S.C. 470 at A Prohibits impacts on cultural resourcea. Applicable to properties listed in the National GW-2, GW-3,
of 1966, as amended. stq. Where impaeta are unavoidable, requires Register of Historic Places, or eligible for GW-4, GW-5,

impact mitigation through design and data such listing. GW-6

recovery.

Solid Waste Disposal Act, as 42 U.S.C. 6901 at Eslablishes the basic framewurk for
anended by the Renmrce m:q. f.dcral regulation of solid and hazardous
Conservation and Rrcnvery Act wasla.
(RCRA)

Crimriu 16, CLusilication uf 40 CFR 257 Scts criteria for determining which solid
Solid Waste Disposal waste disposal facilities and practices pose
Facilities and Practicas a reasonable probability of adverse effects

on health or the environment.

FL.udplains 40 CFR g257.3-I A Pn,hibils facilities or practices in GWS. GW6.

Ikoodplains from restricting the flow of

the base flood, reducing the temporary

water slurage capacity of the floodplain,

or causing washout of solid waste, so as

to pose a hazard to human life, wildlife,

or land or water resoulua.
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Description Citation A/

R&A•

Requiremenu Remarl:s Alternatives

Potentially

Affected

Endangered Species 40 CFR 1257.3-2 A Prohibits facilities or practices from All

causing or contributing to the taking of

any endangered or threatened species of

plants, fish, or wildlife. Prohibits
destmction or adverse mcdification of

habitat of endangered or threatened

speciee.

Wild and Scrnic Risers Act 16 U.S.C 1271 R&A Prohibits federal agencies from The Hanford Reach of the Columbia Rirver is GW-3, GW-4,

recommending authoriaation of any water under study for inclusion as a wild and scenic G W-5, GW-6

resource project that would have a direct river.

and adverse effect on the values for which

a river was designated as a wild and

saenic river or included as a study ama.

00

m
c

J

b
^

A

Pt

A A

N

°rr
N ^....

e-r

O
^J

^
'D

A

'i
'Nt fiE: A= Applicable, R&A = Relevam and Appropriate n

C7
^

d ^

J



t.^ fa' z! 7 r g g

^

L Descriptioin Citation

Habitat Buffer Zone for Bald RCW 77.12.655

Faagle Redet

Bald Eagle Protection WAC 232-12-292

Rules

At

R&A• Remarks

7
Alternatives
Potentially

Affected

Regulatiug the Taking or RCW 77.12.040
Prrasessing of Gme

Endangered, Threatened, WAC 232-12-297

or Sensitive Wildlife

Species Classification

lA Prescribes action to protect bald eagle Applicable if the areas of remedial

habitat, such an raating or rmst sites, activities includes bald eagle habitat.

through the development of a site
managementplan.

i

A Prescribes actiou to prWect. wildlife

classified as endangered, threatened, or

sensitive, Ihrough development of a site

management plan.

Applicable if wildlife classified as

endangered, threatened, or sensitive are

present in areas impacted by remedial

aclivitiGb.

All

All

NOTE: A= Appliwhle- R&A = Relevant and Appropriate
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Alternatives

Potentially
Descriplion Citation Requirementa Remarks Affected

Floodplains/Wetlands 10 CFR Part 1022 Requires federal agencies to avoid, to the extent Pertinent if remedial activities take place in All

Environmental Review possible, adverse effects aasLttialedl with the a Orxidplain or wetlands.

development of a Ooodplain or the destruction or

loss of wetlands.

Protection and Executive Order Provides direction to fedenl. agenc ies to preserve, Pertains to sites, structures, and objects of All
Enhancement of the 11593 restore, and maintain cultural resources. historicml, archeological, or architectural
Cultural Environment oignificr.nce.

Hanford Reach Study P.L. 100-605 Provides for a comprehensive river conservation This leov was enacted November 4, 1988. GWd, GW-4,
Act Audy. Prohibitatheconpm.ctionofanydam. GW-5,GW6

channel, or navigation project by a federal agency

for 8 years after enactment. New federal and

nou-tederal projects and activities arc required. lo

itic cxtenl practicable, to minimize ditect and

adverac effects on the valuea for which the river is
under study and to utilize existing structures.
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DETAII.ED DESCRIPTIONS OF REMEDIAL ALTERNATIVES FROM THE

100 AREA FEASIBILITY STUDY PHASES 1 AND 2
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1.0 GROUNDWATER REDIEDIAL ALTERNATIVE DESCRIPTIONS

The alternatives considered for treatment of the 100 Area groundwater operable unit
were developed and screened in the 100 Area Feasibility Study Phases 1 and 2 (DOE-RL

1994a). This appendix presents detailed descriptions of each groundwater alternative retained
from the 100 Area FS for more detailed analysis. The descriptions for these alternatives
(referred to as the general alternatives) are expanded from the information presented in the
100 Area FS and are modified as needed to reflect new information gathered since

preparation of the FS. These alternative descriptions will be modified (as needed) to reflect
site-specifics in the individual operable unit FFS.

1.1 ALTERNATIVE GW-1
c

1.1.1 Description

r^
-- "- Alternative GW-1, the no action alternative, is required by the NCP to serve as a

baseline for evaluation of other alternatives. The no action alternative may be selected for
sites where contamination does not exceed the level of unacceptable risk, where site
contamination is in compliance with ARAR, where short-term risks associated with the
remedial action exceed the risk of no action, or where the cost of remediation is excessive
compared to the benefit gained in risk reduction. The no action alternative assumes no
further action at a site. For example, no action for the groundwater operable unit consists of
continued existing groundwater monitoring events. The contamination is allowed to dissipate
through natural attenuation processes. For radionuclides this is mainly natural radioactive
decay. The effectiveness of the natural attenuation process i s related to the half-life of the
radionuclide and the affinity of the radionuclide to sorb to the Hanford soils. For other
contaminants, such as chromium, the major attenuation factor is advection/dispersion which
depends on natural groundwater flow and the river flushing action to reduce concentrations.

1.2 ALTERNATIVE GW-2

A single alternative has been developed for the GRA of institutional controls
(designated Alternative GW-2). The remedial technologies and associated process options
specified for this alternative in the 100 Area FS Phases 1 and 2(DOE-RL 1994a) have been
modified. Based on the requirement to consider only the recreational use scenario,
identification of an alternate water supply for residential, industrial, or agricultural use is no
longer necessary. Therefore, the institutional controls proposed to prevent access to
contaminated groundwater plumes beneath the 100 Area are:

• access restrictions:
deed restrictions
water rights restrictions
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• monitoring:
groundwater monitoring.

1.2.1 Description

The institutional controls alternative for groundwater involves restricting access to

contaminated sites within the 100 Area. The restrictions included in this alternative are

unique to groundwater media. Types of restrictions are defined as follows:

• Deed restrictions may be established to place limitations on groundwater use.

These limitations could specify restrictions on acceptable groundwater uses and

may take the form of covenants that limit activities resulting in human contact.

Deed restrictions may include a prohibition on groundwater use or less

stringent limitations on use for off-site farming and industrial activities.

• Water-rights restrictions limit access to contaminated groundwater. The

water-rights restrictions could be imposed by deed restrictions, as discussed

above, or by designated use, should the title to the 100 Area remain with the

federal government. Water-rights restrictions merely designate the acceptable

use of 100 Area groundwater (if at all) for recreational use, such as temporary

drinldng water. This action may require an additional change in water-rights

administration to be effective. At this time, no state water-rights restrictions

are necessary if consumptive use is less than 5,000 gal/day (Washington

Administrative Code [WAC] 173-160-040).

In addition to restricting groundwater use and access to groundwater, the institutional

action alternative also includes groundwater and environmental monitoring. Monitoring will

be required to determine if and when institutional controls to restrict access to groundwater

are no longer necessary.

Institutional eontrols are assufned to be in place during the period of DOE control.
After DOE release of the site, deed and water rights restrictions can be implemented to
prevent access.

1.3 ALTERNATIVE GW-3

Alternative GW-3 has been developed as a containment GRA. The objective of
Alternative GW-3 is to eliminate source to receptor pathways by preventing migration of

contaminated groundwater to environmental resources, such as the Columbia River. and
preventing further migration of contaminated groundwater outside the operable unit. In order

to achieve this objective, Alternative GW-3 is designed to isolate and contain existing
contaminant plumes. Through the use of cutoff walls and extraction/injection wells,
contaminant plumes would be contained to prevent migration and isolated to prevent further
contamination of the unconfined aquifer. In addition to containment and isolation of
contaminant plumes, this remedial action would be implemented to minimize overall effects

B-4



DOE/RL-94-67
Draft A

on the general hydrologic conditions of the unconfined aquifer. The containment alternative
objectives must be maintained until natural attenuation reduces concentrations to acceptable
levels or until alternate cleanup standards can be negotiated and agreed upon by the parties to
the Tri-Party Agreement. Contaminants that are persistent in the environment especially may
require additional remedial action or determination of alternate cleanup levels.

1.3.1 Description

ltemative GW3=xas ini^^ally develaped i n the 100 Area FS Phases 1 and 2
(DOE-RL 1994a). The alternative initially developed forms the baseline from which
modifications are made for application to the 100-HR-3 operable unit. The general
description of this alternative is based on the remedial technologies and associated process

rr, options specified in the 100 Area FS for containment of contaminated groundwater plumes
U-" beneath the 100 Area:
C'M

C-:, • vertical barriers:
cutoff walls

^ ~ • hydraulic control:
extraction wells
injection wells (as necessary)

. ..:.

groundwater monitoring.

1.3.1.1 Cutoff Wall Options. The general description of this alternative includes several
subsurface barrier (cutoff wall) technologies that are potentially applicable in the 100 Area.
A cutoff wall is a subsurface barrier designed to prevent the flow of contaminated
groundwater. Several cutoff wall technologies are available that may be applicable in the
100 Area depending on site-specific conditions and requirements. Each technology has
advantages and disadvantages based on the specific applications. Therefore, no one specific
cutoff wall technology will be universally applicable in the 100 Area. The cutoff wall
technologies considered potentially applicable in the 100 Area are:

• slurry wall
• deep soil mixing
• sheet piling
• injection grouting.

The specific cutoff wall technology selected to represent the containment alternative
will be determined on an operable unit-specific basis. In this manner, the cutoff wall
technology most applicable to operable unit site-specific conditions and requirements can be
specified.

In situations where subsurface barriers may not be applicable due to technical
limitations such as wall depth requirements, hydraulic control measures may be specified as

B-5



DOE/RL-94-67
Draft A ^

the method of contaminant plume containment. Hydraulic control provides containment by

extraction of contaminated groundwater from the downgradient front of the plume followed

by reinjection in the upgradient portion of the plume. Continuous extraction and injection

can effectively isolate contaminant plumes, but are considered operating and maintenance

intensive compared to vertical barriers. This method of containment would only be used in

situations where the use of a subsurface barrier is not applicable. This alternative does not

represent a complete solution for persistent contaminants but is consistent with the IRM

approach and with the final remedy.

1.3.1.1.1 Slurry Walls. Typical slurry wall construction involves trench excavation

under a slurry. The slurry provides hydraulic shoring to maintain the integrity of the trench

while at the same time forming a low permeability filter cake on the trench walls that

prevents fluid loss into the surrounding soil. Once a portion of the trench has been

excavated to depth, a backfill material is added. In this manner, excavation and backfilling

V,J occur simultaneously until the wall is complete. The completed wall is designed to be less

^ permeable than the surrounding native soil and thereby forms a barrier to groundwater flow.

Backfill materials commonly used in slurry wall construction include mixtures of
nr- bentonite slurry and soil, or mixtures of cement, bentonite, and water. Slurry walls

constructed of soil/bentonite are generally the least permeable, least susceptible to
ci^ contaminant degradation, and least expensive (Spooner et al. 1985). Slurry walls constructed

of cement/bentonite are generally easier to install, provide more strength, and can be

installed to greater depths (Spooner et al. 1985).

The depth of a slurry wall is dependent on the depth of the aquitard beneath the
contaminant plume. To ensure effective containment of contaminant plumes, slurry walls
must be keyed-in to a low permeability or aquitard zone beneath the aquifer. In the case of

the 100 Area, this aquitard may be a silty sand zone that separates the coarse sand and gravel
zones in the unconfined aquifer or a paleosol/overbank deposit at the base of the unconfined
aquifer. However, if contaminant plumes extend throughout the Ringold aquifers, the clay,
silt, and fine sand of the Ringold lower mud unit ( "Blue Clay") may be the nearest aquitard.
In any case, the required depth of the slurry wall will depend on the nearest aquitard.

Filter cake formation regulates the amount of slurry lost to the surrounding soils.

Formation of the filter cake depends on the permeability of the soil, pore size, type of slurry,

and any additives used. In gravel beds, which allow groundwater velocities of 1 to

10 cm/sec, the pores are too large to be easily closed. Fines, such as sand, are used in these
cases to assist pore space blockage. Slurries are typically mixed with up to 10% fines to
assist formation of the filter cake. The Hanford formation is classified as a sandy gravelly
unit with a water movement rate of about 0.1 cm/sec (DOE-RL 1993b). Generally, a
bentonite/soil slurry would be chosen because of its low permeability; however, sand or
other fines may be added to the slurry to increase filter cake formation. Testing must be
done on the specific soil conditions to determine the need to add fines.

The equipment used for excavating slurry wall trenches is also dependent on the
required wall depth and the former is limited by the maximum digging depth capabilities of
the machinery. In general. long-reach type backhoe equipment can provide excavation depth
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up to approximately 24 m (80 ft) (Spooner et al. 1985). Draglines or clamshell excavation

equipment is typically required for depths > 24 m (> 80 ft) (Spooner et al. 1985). The

presence of large rock or boulders can present problems during the implementation phase.

Most of the large boulders are associated with the Hanford formation: the Ringold Formation

generally does not contain these boulders. The potential for large boulders is reduced by

placing the wall as close to the river as possible because the Hanford formation has often

been eroded in this area. By placing the barrier close to the river, the effectiveness is

increased and the need to excavate through the Hanford formation is minimized.

Slurry preparation and placement generally requires raw material areas, mixing

equipment, transport equipment, storage ponds, and cleaning equipment. Raw materials

required for a slurry mixture include water, bentonite, cement (if specified), and soil

(engineered if necessary). Formation of the slurries can be accomplished with venturi (flash)

mixers or paddle (vortex) mixers (Spooner et al. 1985). Storage ponds provide surge

capacity for continuous application of slurry into excavation trenches. Pumps, pipes. valves,

hoses, and other associated fitting and tools are required to move the slurry from mixing area

to the storage pond or from storage pond to the excavation.

Backfill preparation and placement also requires raw materials storage, mixing,
transport, and placement equipment. Backfilling is generally less complicated than slurry
preparation and placement. Raw materials include bentonite, soil, and cement (if necessary).
Mixing is generally carried out with bucket loaders or bulldozers, but can also be
accomplished mechanically with a pugmill. Initial placement of backfill in the trench

^^ ^*req^ Y segregat ionires a 21a,3tstte114o lawer the r a era io the bottotn, This ^revents s^^°^^^ of

backfill particles and entrapment of slurry pockets with the backfill (Spooner et al. 1985).

'I'ltereafter, a bulldozer or bucket loader can simply push backfill into the trench.

Should future removal of the slurry wall be required, the wall can be excavated,
drilled and perforated, or broken by blasting in order to allow groundwater movement
through the barrier similar to initial conditions (prior to remedial action).

1.3.1.1.2 Deep Soil Mixing. Deep soil mixing is a commercially available

technology for construction of vertical barriers with properties similar to slurry walls. The

deep soil mixing technique uses a crane-mounted boring/mixing tool containing injection

nozzles. The tool is initially driven into the soil formation to the required cutoff wall depth.

The tool is then partially withdrawn (approximately half the cutoff wall depth) to begin
injection of slurry material. As injection continues the tool is driven back down to the
required cutoff wall depth. Injection is continued until the tool is completely withdrawn.

The tool mixes the slurry and soil throughout the injection process. The slurry materials

selected for injection are typically cement, bentonite, or cement-bentonite mixtures,
depending on the required permeability. The cutoff wall is formed by installation of a
continuous series of overlapping columns.

The primary advantage of deep soil mixing is that the technique does not require
removal of contaminated soil. Mixing occurs in the subsurface without exposing workers
and the environment to contaminated soil and groundwater. The technique essentially
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eliminates disposal requirements, handling contaminated materials, as well as worker and

environmental exposures.

The operational depth of deep soil mixing is dependent on the equipment

specifications and the geologic formation in which the cutoff wall is to be installed. The

deep soil mixing method performs poorly in formations with boulders. The presence of

large rock or boulders (> 18") in the Hanford formation can present problems during

implementation. Large boulders can be removed by pre-excavation or worked around by

offsetting the columns. A typical deep soil mixing system requires and area of 130' x 50' to

accommodate set up and tear down the crane. Operation of the system also requires an

on-site support area and an adjacent equipment decontamination pad. The soil formation

must be able to support the system (crane and mixing tool), approximately 15 pounds per

square foot.

r^ Removal of the deep soil mixed barrier would be accomplished in the same manner as

^ the slurry wall.

^ 1.3.1.1.3 Sheet Pile. Sheet piling is a commercially available technology that has

been widely used for earth retaining structures such as dock walls bulkheads, river walls

piers and dry dock walls. The technology has more recently become used for contaminated

groundwater control as seepage cutoff walls. Sheet steel piling consists of hot-rolled steel

sections provided with clutches or interlocks for connecting successive piles to one another

such that a continuous wall can be formed. The sheet piles are usually driven in pairs using

hammers of the double acting type or diesel hammers. The driving of each new sheet is

started once the neighbor sheet has been about one-third driven. Since the sheet pile is

assumed not to undergo bending moments, the anticipated soil resistance to be overcome

during driving will determine the thickness of steel required in the cross section, as well as

the quality of steel from which the piles should be manufactured. The interlock (or annulus)

between sheet piles is completely soil tight and can be injected with a sealant (such as grout)

to ensure an appropriate impermeability.

Characteristics of the geologic formation can impose some limitations in the

applicability of the sheet pile technique. Splitting the web during driving is not uncommon,

particularly when obstructions or dense granular soils are being penetrated. Driving sheet

piles becomes difficult and often times impracticable in formations which contain large

boulders. Corrosion is another factor to be taken into consideration when evaluating the use

of sheet pile cutoff walls: - Groundwater chemistry will-have the-most-significant-impact on

corrosion of a sheet pile wall, however, a protective coating can be applied if necessary.

Depth limitations exist for the sheet pile technology with wails currently extending <30 in

(100 ft) in depth.

The sheet pile wail can be removed by pulling the sheets out under vibration. This

process is more difficult when the joints are grouted. A sheet pile wall is being designed for

N Springs. Information from this application should be useful for the other 100 Area

groundwater operable units. If this information is not available in time to meet the schedules

for groundwater IRM, then additional testing of the implementability of the sheet pile wall

may be necessary in conjunction with a geotechnical investigation.
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1.3.1.1.4 Jet Grouting. Grouting technology has wide applications in engineering

practice. Grout curtains are typically used as containment barriers to control seepage
through dam foundations, protect excavations conducted under groundwater level, and

prevent contaminant migration. Injection grouting has also been used for other engineering

applications such as soil improvement, pre-stressing of rock and lifting and leveling of

structures. Grout injection is a technique used to force grout into voids and fissures of a soil
formation to obtain a desired property, such as reduced permeability.

Jet grouting typically involves drilling boreholes into a formation and then injecting

grout under pressure until the voids around the injected section are filled to satisfy a
specified design condition. The properties of the grout vary with the application, and often

times a combination of different grouts are selected based on the specific characteristics of
the site. Grouting consists of the following sequence of operations (Nonveiller 1989):

• drilling injection boreholes in a predetermined arrangement and depth

• preparation, proportioning, weighing and mixing of the selected grout
suspension

• injecting the prepared suspension into the designated section of the borehole
such that soil voids are filled.

The spacing of the injection holes is based on the results obtained from test grouting
plots injected at the site. Rotary or percussion rotary drilling rigs are used for drilling the
injection holes. Rotary percussion drill rigs can be used for depths up to 180 m with drilling
speeds of 20 m h(Nonveiller 1980). Rotary percussion is considered the most suitable
drilling method in Hanford formation due to the potential for subsurface boulders.

The appropriate grouting compound for a specific project is dependent upon the
characteristics and properties of the geologic formation in which the cutoff wall is to be
installed. Thick cement, clay and bentonite suspensions are typically recommended for the
grouting compounds used for uniform medium sand and gravel (Nonveiller 1989). Other
suspensions such as clay cement, bentonite gel and clay gel are used in similar applications.
Treatability studies would be required to determine the optimum grouting compound for use
in the geologic formation of the 100 Area.

The efficiency of injection grouting depends on the maximum pressure at which a
grouted section of a borehole will become saturated. Low saturation pressures will permeate
only a small volume of the soil whereas high pressures will cause hydrofracturing. The
injection pressure must always be higher than the overburden stress at the level of injection.
Formulae to calculate injection pressures are provided in literature (Nonveiller 1989).

In granular soils, the discharge of grouting decreases as the injection process takes
place ( at constant injection pressure). This decrease in permeability is a function of three
parameters: the grain size of solids elements of the grout. the percentage of dry materials.
-and_the-stateof flocculation (VVinterkortt a.nd-Fang 1975). Laboratory experiments have
demonstrated that slightly loaded grouts would more easily penetrate a soil than a highly
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loaded grout. Therefore, engineering practice shows that the cement quantity should be

minimized to obtain the desired resistance into the soil. Stability of the grout can be ensured

by low percentages of ultracolloidal clay (i.e., bentonite). Typicai cement-bentonite grouts

used to form low permeability soils will contain approximately 1-0 kg of dry materials for

I m3 grout.

The state of flocculation is also a parameter of concern. A stable suspension

-penet.^tees thP so il more easily when it contains few grains or when the diameters of the

grains is small..vThis means that slightly loaded grouts without any cement (i.e., clay and

bentonite grout) are used for impermeability requirements. Clay or bentonite should be
dispersed in the grout as elementary grains and not in flocculated form.

The total grout volume necessary is based on the void volume of the soil. However,

the radius of grout flow is typically irregular and usually involves significant losses of grout

into unintended areas of the formation. Permeable formations, such as Hanford formation,
rs, can result in large losses of grout if the grouting selection has not been carefully planned.

The depth limitation of injection grouting is that of the drilling and pressure unit

devices. Depths of up to 200 in have been reported in literature (Nonveiiler 1989).

The grout wall is likely the hardest to remove; the method of removal would be the

same as the slurry wall and deep soil mixed barrier.

1.3.1.2 Containment System Configuration. The containment response action can be

implemented in a number of different ways. The optimum number and location of cutoff

walls and exttaction/injection wells required to contain contaminant plumes in the 100 Area

will be determined by hydrologic modeling. Cutoff walls can be constructed to completely

surround contaminant plumes; to divert uncontaminated groundwater around contaminant

plumes; or to prevent migration of contaminant plumes. Extraction wells can be operated to

produce an artificial gradient that stagnates movement of contaminant plumes, to intercept

uncontaminated groundwater before contacting contaminant plumes, or to intercept

contaminated groundwater movement around the barrier. In general. the combination of

cutoff walls and extraction/injection wells will be located such that contaminated groundwater

plumes are isolated and contained.

It is assumed for purposes of this feasibility study that the containment alternative is
implemented as follows: cutoff walls would be built to prevent migration of contaminant
plumes; groundwater extraction wells, if necessary, would be placed to intercept
contaminated groundwater at the ends of the wall; and injection wells would be placed to

minimize the effects on the overall hydrologic conditions of the unconfined aquifer, if

necessary. The general concept of Alternative GW-3 is presented graphically in Figure D-1.

All the barrier options are assumed to have expected useful lives much greater than
the IRM period.

1.3.1.3 Disposal Distances and Location. Wastes requiring disposal may result from
drilling activities and/or construction of the cutoff walls. Slurrv wall construction would
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result in generation of more significant quantities of waste than the other cutoff wail

technologies. During slurry wall construction, the addition of slurry agents results in a net

excess of soil. Approximately 33% of the total excavated volume for a soil-bentonite wall

and up to 60% for a soil-bentonite-cement wall would require disposal (Spooner et al. 1985).

To minimize the volume of contaminated soil produced, materials could be segregated so that

the uncontaminated vadose zone soil would make up most of the excess soil.

Radiologically and/or chemically contaminated soils will be transported by truck or

rail to the ERDF, W-025, or another site for disposal. It is anticipated that all wastes will

meet ERDF waste acceptance criteria only preliminary guidelines for waste acceptance

criteria have been identified in the ERDF conceptual design report.

Liquid waste disposal is not applicable to Alternative GW-3. Although hydraulic

control (extraction) wells may be used to remove groundwater to stop contaminant migration
j

around the ends of the wall, this water would be reinjected into the aquifer in a recycle loop.

^`. 1.3.1.4 Monitoring. The containment-action alternative also includes groundwater and

environmental monitoring. Monitoring will be required to evaluate the long-term

effectiveness of slurry walls and provide information to base subsequent decisions regarding

rt_'"^ the continued need for containment actions.

1.4 ALTERNATIVE GW-4

A single alternative has been developed for the in situ treatment general response

action (designated GW-4). The remedial technologies and associated process options selected

in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) for in situ groundwater treatment are:

• biological treatment:

biodenitrification (nitrates)

• physical treatment:
air sparging (this may be combined with soil vapor extraction (SVE) to
eliminate venting organics to the atmosphere)

• monitoring:
groundwater monitoring.

1.4.1 Objective

The objective of Alternative GW-4 is to eliminate source to receptor pathways by in
situ remediation of contaminated groundwater plumes. In order to achieve this objective,
Alternative GW-4 is designed to eliminate nitrate and organic contaminated groundwater in
situ. Biodenitrification and air sparging are the in situ treatment technologies specified to
remove nitrate and volatile organic compound (VOC) contamination. respectively. Other in
situ treatment technologies such as biodegradation may be required on a case-by-case basis to

B-11



DOE/RL-94-67
Draft A

remove semi- or non-volatile organics that may also be present in contaminated groundwater

plumes. It is noted here that the objective of this alternative will not be completely satisfied

due to limitations in the current status of in situ remedial technologies. Currently there are

no proven or innovative in situ treatment technologies capable of reducing or eliminating the

health and environmental risks from metals and radionuclides.

1.4.2 System Configuration

Although nitrates are expected at each of the 100 Area groundwater operable unit, the

location of organic contamination is not as well defined. The LFI for the groundwater

operable unit describe the contamination present in 100 Area groundwater.

Air sparging and biodenitrification systems can be implemented in several different

ways. Each system requires an injection well system to ensure treatment encompasses the

^-x entire plume. Extraction well systems are generally not necessary since treatment occurs

below ground. However, extraction wells can be used to facilitate treatment or satisfy

C^Q regulatory requirements. In situ air sparging systems can utilize extraction wells (i.e., soil
vapor extraction) to prevent VOC from venting into the atmosphere (potential regulatory

6ti requirement) or to facilitate vertical migration of volatilized contaminants. In situ

bioremediation systems utilize extraction wells to facilitate effective mixing of nutrients,
microbes, and contaminants.

The size and configuration of Alternative GW-4 treatment systems will be determined

by the extent of nitrate and organic contamination in 100 Area groundwater. Optimizing the
namber attti locauon of +_reatm?nt sysrPms will be determined by hydrologic modeling.
Optimizing operating parameters of the treatment systems will be determined by laboratory
and pilot-scale testing as well as treatability studies.

-- ^ - ----- - ----1.4.3---LTnk (1'n,eratinnc

- The concept of in situ treatment technologies specified for Alternative GW-4 are
presented graphically in Figure D-2. Process operations, equipment requirements, and
design considerations are described below.

1.4.3.1 In Situ Biodenitrification. Development and demonstration of in situ
bioremediation of nitrates and carbon tetrachloride by indigenous microbes in Hanford

groundwater is currently ongoing (Skeen et al. 1993). The process under development

involves stirnulating indigenous microorganisms to reduce nitrates to nitrogen gas during
metabolization of organic carbon. To facilitate this process for remediation of 100 Area
nitrate plumes, additions of nutrients (e.g. phosphorus) and a carbon source (acetate or
methanol) may be required. The denitrification process is chemically represented according

to the following simplified reaction:

Bacterial Metabolic Process

NO;t ^ N?t
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The in situ biodenitrification process proposed involves a combination of extraction
and injection wells. Placement of these wells is specified such that a closed pumping circuit
is developed between extraction and injection wells. Well-to-well interaction is achieved by
using one well for injection and nutrient addition and another well for extraction
(Skeen et al. 1993). Extracted groundwater is transferred to a series of nutrient mixing tanks
before injection back into the aquifer. The interaction between wells enhances flow and
ensures proper mixing between wells (Skeen et al. 1993). Concentrations of additives
required are based on pilot tests and continuous monitoring of extracted groundwater.

Equipment required for the in situ bioremediation scheme includes extraction wells,
injections wells, nutrient feed tanks, mixing tanks, and associated pumps, piping, valves,
monitoring and control systems. Due to the potential for leaks and spills in any hazardous
liquid system, secondary containment measures may also be required in the event of an

!` accident. Such measures could include double walled piping, berms around tanks, and
c3", overflow collection equipment.

0-, The number and location of injection and extraction wells would be determined on the
basis of hydrologic modeling. Design, installation, and operation requirements for thene^
extraction and injection wells will be similar to standard production water wells. The

r=- primary design consideration for these wells is locating and sizing the screened area such that
only that portion of the aquifer containing nitrate contamination is affected and the interaction
between wells facilitates the closed pumping circuit concept described above.

Prior to injecting groundwater and additives back into the aquifer, mixing is required
to ensure homogeneity. Nutrient mixing tanks utilizing mechanical agitation by a motor
driven internal impeller are specified for this purpose. The specified mixing tanks operate on
a continuous basis with the capability of maintaining a design residence time.

Nutrient feed can be made directly into the mixing tanks or the piping leading to the
mixing tanks. Nutrient feed tanks are sized according to the required capacity of the system.
A small capacity pump or gravity feed system will be required to inject nutrients at the
specified location in the system.

1.4.3.2 Air Sparging. Air sparging is proposed for remediation of isolated plumes of VOC
contamination in 100 Area groundwater. This remediation technology is similar to air
stripping and involves injecting air into the soil or strata below contaminated groundwater
plumes. Volatile organic compounds dissolved in groundwater and adsorbed onto soils are
volatilized into the gas phase as air bubbles flow upward through the water column
(Hazardous Waste Consultant 1993). A crude air stripping process is developed where the
soil in the aquifer acts as tower packing that maximizes water surface area contact with air.
Stripped contaminants are either drawn upward and collected with a vapor extraction system
or, if permissible, allowed to naturally migrate to the surface and enter the atmosphere. An
additional effect of injecting air into the aquifer is that natural aerobic biodegradation may be
enhanced.

Air sparging is generally most effective in coarse-grained soils. Fine-grained soils
tend to require greater air injection pressures that can result in lateral rather than vertical

B-i3



DOE/RL-94-67
Draft A ^

disnersion of air (Hazardous Waste Consultant 1993). Air movement in heterogeneous soils

will follow the path of least resistance and can therefore short circuit the intended area of

influenee: Thepotentiai effects of short circuiting include missing target contamination due

to vertical channeling and/or horizontal migration of contamination (Hazardous Waste

Consultant 1993). High air pressures will likely be required for application in the 100 Area

due to the heterogenous hydrostratigraphy of the unconfined aquifer.

An additional concern involves the heterogeneity of vadose zone soils which range in

particle size from boulders to silt. The heterogeneity of vadose zone soils may prevent

effective natural migration of stripped VOC to the surface for venting to the atmosphere.

Potential for horizontal channelling may result in contaminant migration without venting to

the atmosphere. To eliminate this potential, installation of a soil vapor extraction system is

required with well screens located just above the saturated zone. The vapor extraction

system will capture volatilized contaminants before lateral migration in the vadose zone can
03 occur.tNa
0ti
C-3

The number, location, and spacing of injection and extraction wells will be

determined on the basis of modeling and pilot tests. Pilot tests are used to determine the

radius of influence of injection and extraction wells within the subsurface of the area of

contamination. In general, the radius of influence is larger in highly permeable soils and

smaller in low permeability soils (Hazardous Waste Consultant 1993). To ensure effective

contaminant removal, injection and extraction wells are spaced such that the radius of

influence of each system is overlapping.

There are four types of well configurations used for in situ air sparging: spaced

wells, nested wells, horizontal wells, and combined horizontal/vertical wells (Hazardous

Waste Consultant 1993). The spaced well configuration is most common and involves the

use of independent vertical wells to perform extraction and injection. The nested well

configuration involves the use of a single vertical borehole to perform both injection and

extraction. The horizontal well configuration utilizes horizontal drilling techniques or

trenching to install injection and extraction wells. Combined horizontal/vertical wells uses a

combination of both vertical and horizontal wells to perform injection and extraction. The

configuration best suited for remediation of 100 Area sites must be determined on a

case-by-case basis.

Equipment requirements for the proposed in situ air sparging system include an

extraction/injection well network, vapor abatement system (if necessary), air compressor or

blower, vacuum pump, and associated piping, valves, monitoring and control equipment.

The compressor or blower size is typically based on a design maximum expected flow rate

and pressure. Each injection well requires pressure measurement and regulation controls to

maintain the design operating conditions. Typical well construction materials include metal

or PVC piping. Injection well screens are generally 1 to 3 ft in length and must be properly

sealed to prevent air flow into the borehole (Hazardous Waste Consultant 1993). Due to the

elevated temperature of air leaving the compressor, steel and/or rubber air hose is

recommended for the pressurized air distribution system (Hazardous Waste Consultant 1993).

Captured vapor will be released to the atmosphere unless an abatement system using carbon

adsorption, thermal treatment, or chemical oxidation is used.
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In situ air sparging may artificially elevate the water table. This effect should be
considered if floating free product is present or if elevating the water table would impact the
direction of plume migration.

1.4.3.3 Groundwater Monitoring System. Post-treatment monitoring of nitrate and
organic contaminant plumes will be necessary to ensure that established remediation levels
have been satisfied. The number and location of monitoring wells required will be
determined based on contaminant distribution. Monitoring well design, equipment
requirements, and installation are unique due to periodic use and the necessity to obtain
representative groundwater samples.

Monitoring wells are typically operated at low, intermittent pumping rates and
therefore require much smaller pumps than production-type extraction wells. Wells will be

^., installed to ensure that samples taken are representative and do not include contaminants
^ resulting from materials used for well installation. Also of concern is potential interactions

---- cln be^-e..A.n. construction materials and the groundwater being sampled. The design of
monitoring wells therefore must specify construction materials that are inert to the chemistry

v^^4

of groundwater being sampled.

`
^^•

1.4.4 Disposal Distances and Location

Wastes requiring disposal include well drilling and construction wastes and vapor
treatment wastes. All other treatment processes are in situ treatment techniques, thereby
eliminating any other disposal requirements.

1.5 ALTERNATIVE GW-5

Alternative GW-5 has been developed as a removal, treatment, and disposal GRA.
The remedial technologies and associated process options that comprise this alternative were
initially specified in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a). Based on review of
additional information (LFI, 100 Area aggregate studies, treatability testing, and refined
RAO), no modifications to this alternative are required. Therefore, the remedial
technologies and associated process options are as initially developed:

• removal:
extraction wells

• biological treatment:
biodenitrification (nitrates)

• chemical treatment:
chemical oxidation (organics)
precipitation (heavy meta'ls and radionuclides)
chemical reduction (hexavalent chromium)
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• physical treatment:
filtration (remove precipitates and suspended solids)
ion exchange (polishing for removal of any remaining ionic

contaminants)

• stabilization/solidification:
cement-based solidification (secondary waste streams)

• liquid disposal:
river discharge or reinjection into an aquifer

• solids disposal:
ERDF, W-025, or other site

C-M • monitoring
`^ry - groundwater monitoring.
r_.x

^+..
1.5.1 Objective

The objective of Alternative GW-5 is to contain the contaminant plumes from
reaching the river or migrating outside the operable unit and to eliminate source to receptor
pathways by removing, treating, and disposing of contaminated groundwater. Alternative
GW-5 is designed to remove contaminant plumes from the unconfined aquifer; treat
contaminated groundwater to the levels established by remedial action goals; isolate and
dispose treatment residuals from the accessible environment; and reinject treated groundwater
into the unconfined aquifer or discharge it to the river.

1.5.2 Size and Configuration

Several options are available for implementing groundwater treatment, including a
single treatment facility for all contaminated groundwater within the 100 Area or separate
treatment facilities for each groundwater operable unit. Although past practices at the 100
Area reactor sites may have resulted in the same contaminants being released to the
environment, sampling and analysis indicates the concentrations of contaminants in each
operable unit are not the same. Therefore, separate treatment facilities at each operable unit
are considered to prevent cross-contamination and enable tailoring treatment systems to
specific contaminants of concern at each operable unit.

Pump and treat alternatives have variable life cycles depending on remediation goals
and technology performance for specific sites, i.e., the system can run until goals are met or
until the technology limitations are met.
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1.5.3 Unit Operations

Figure D-3 is a conceptual flow diagram of the unit operations proposed for

Alternative GW-5. Each unit operation, equipment requirements and options, and design
considerations are described below.

1.5.3.1 Groundwater Extraction System. -Tfie-below-ground porti-on of the groundwater
extraction system will consist of a series of extraction wells. The extraction wells proposed
for removing contaminated groundwater from beneath the 100 Area will be similar to
standard production-type water wells used for domestic and industrial applications. The
number and location of extraction wells required for each contaminant plume will be
determined by hydrologic modeling.

An extraction well consists of vertical borehole tapping the contaminated aquifer.
The depth of the well is determined by the vertical extent of contamination and the

^ characteristics of the aquifer. Casing materials would conform to DOE and state
requirements for well completions. The casing serves to maintain the borehole integrity and
support the pumping mechanism. The well casing is grouted into place so it will not be a
conduit for the downward migration of additional contamination.

Extraction wells should be completed using stainless steel, continuous wire-wrapped
well screens. The screen prevents sediment uptake and provides support for loose formation
material (Driscoll 1986). The screen slot size is specifically designed for the aquifer
materials to minimize entrance velocity and prevent the influx of aquifer fines after
development. The screened interval of the well must be developed following installation and
before it is used for remediation. Development consists of optimizing the flow
characteristics of the well screen/aquifer interface by the removal of aquifer fines through
surging, over-pumping, or other means.

Any commonly available well pump may be used for extraction of contaminated
groundwater. Selection of pump type and power are determined by the response of the
aquifer to pumping, the movement of contaminants and the capacity of the remediation
system. Typical systems, in order of decreasing capacity and/or pumping depth capability,
include:

• line-shaft turbines
• submersible turbines
• jet
• centrifugal
• positive displacement
• peristaltic.

Centrifugal and peristaltic pumps are generally not applicable for suction (i.e., inlet)
lifts exceeding 6 m (20 ft) (Driscoll 1986).

The above-ground portion of the groundwater extraction system will consist of a
piping network that connects each extraction well to a manifold. From the manifold a single
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pipeline will bring contaminated groundwater to a storage tank near the treatment area. The

storage tank will allow flow equalization and settling of suspended solids that may interfere

with subsequent treatment operations. The piping system will be of double-walled

construction to ensure leak protection. A single-walled, above-ground storage tank is

specified with secondary containment provided by an engineered berm. Pumps, valves,

sampling, and monitoring equipment will be specified as needed for the capacity and

requirements of the system.

1.5.3.2 Chemical Oxidation System. Chemical oxidation is the initial unit operation

proposed for destruction of organic contamination in 100 Area groundwater. Groundwater

and reagents, such as hydrogen peroxide and ozone, are pumped into a process vessel where

organic contaminants are oxidized (the reaction may be enhanced by ultraviolet light). A

simplified reaction (for a hydrocarbon) of this process is:

r"i
^47
C.7.,
r.:::a

CHy+H2O2/03' xCOZi + 2YH20

...;.

Groundwater entering the chemical oxidation system is filtered to remove suspended

solids. Two cartridge filters arranged in parallel are specified for this application to allow

for continuous operation during maintenance or filter replacement. After filtration the

oxidizing reagent is combined with the groundwater and passed through a static mixer to

ensure the feed into the oxidation reactor is homogeneous. A static mixer is selected for this

application for simplicity, as such a u.n.it-has-tto-m3ving-part$artd requires no maintenance or

operating costs.

Once the groundwater and reagents have been combined, the mixture is fed into the

oxidation reactor vessel. Inside the reactor this mixture is exposed to ultra violet lamps that

catalyze the oxidation process. Organic contaminants are oxidized to form carbon dioxide

and water (assuming 100% reaction efficiency). A hydrochloric acid scrubber is required if

chlorinated organics are present'. An acid or base may be required to adjust pH before and

after the oxidation reactor to optimize the efficiency of oxidizing organic contaminants

(EPA 1993).

1.5.3.3 Precipitation System. Following chemical oxidation, chemical precipitation is

proposed to remove radionuclides and heavy metals. In general, metal contaminants can be

precipitated from solution as hydroxides, sulfides, carbonates, or other insoluble salts

(EPA 1987). Common precipitation reagents include lime, caustics such as sodium

hydroxide, sulfides such as sodium bisulfide, ferrous sulfide, calcium carbonate, and sodium

carbonate (Corbitt 1990). However, because contaminant concentrations are so dilute, most

of the precipitating species will consist of common water minerals. Common methods for

precipitation involve addition of precipitation reagents or pH adjustment.

4Hydrochloric acid is a byproduct of oxidation of chlorinated organics.
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Specification of precipitation reagents and pH is contaminant dependent. A
precipitation reaction resulting in the formation of an insoluble form of strontium-90 occurs

as described by the following simplified reaction:

on on.. ,...^r
+ LU3 --Jr'LU31

A conceptual chemical precipitation process consists of a mixing tank, a reagent feed
system, and a clarifier tank. Associated piping, pumps, valves, and monitoring and control
equipment complete the equipment requirements. The process stream and precipitation
reagents are combined in a continuously stirred continuous flow (CSCF) reactor vessel. The
mixture is then pumped to the clarifier tank where the resulting insoluble salts are separated

0^; from the process stream as a concentrate. The process stream or overflow from the clarifier
is then pumped to chromium reduction process.

ti " The concentrate from the CSCF reactor is pumped to a rotary drum filter for
dewatering. A filtration media such as diatomaceous earth is added to the concentrate to....„....

^'`^ €acilitate the filtration process. The resulting filter cake is collected and transported to the
solidification system. The liquid effluent from dewatering is combined with the process
stream from the clarifier for subsequent treatment in the chromium reduction process.

1Z.3.4_Chromium Bedttction_Systtem.-Eollowingchemical prrcipitationunitoperations,
chromium reduction is proposed to reduce hexavalent chromium. Hexavalent chromium can
be reduced from the soluble hexavalent state to the less soluble trivalent state (pH <_ 3) and
precipitated under basic conditions (pH of 8 to 9) (Corbitt 1990). Chromium may also be
reduced by reaction with reagents such as sulfur dioxide, sulfite salts (such as sodium
metabisulfite), and ferrous sulfate (Corbitt 1990). Hexavalent chromium can be reduced by
reacting with sulfur dioxide and then precipitated as a hydroxide according to the following
reactions:

CrZO^ + 6Fez'+ 650^ + 14N'^ 2Cr3+(S0^ )3 + 6Fe3'

The chemical reduction process is similar to the chemical precipitation process
described previously. Separate process equipment is required to perform chemical reduction
because of the conditions and reagents under which the required reaction occurs. The
process stream, reducing agent, and precipitation reagent are combined in a CSCF reactor
vessel. The mixture is then pumped to the clarifier tank where the resulting insoluble salt is
separated from the process stream as a concentrate. The process stream or overflow from
the clarifier is then pumped to the biodenitrification system.

The concentrate from the CSCF is pumped to a rotary drum filter for dewatering. A
filtration media such as diatomaceous earth is added to the concentrate to facilitate the
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filtration system. The resulting filter cake is transferred to the solidification process to be

prepared for disposal. The liquid effluent from dewatering is combined with the process

stream from the clarifier for subsequent treatment in the biodenitrification system.

1.5.3.5 Biodenitrification System. Following chemical reduction, biodenitrification is

proposed to reduce nitrates to elemental nitrogen. The growth of microorganisms is

dependent on the availability of nutrients and a carbon source (Corbitt 1990). In the

denitrification process, bacteria use nitrates as an electron acceptor. Denitrification occurs

according to the following simplified reaction:

Bacteriel Metabolic Process

No3t Nz1

^°--
rs-,

The biodenitrification treatment process requires a feed system. reactor vessel.

clarifier, and monitoring and control equipment (Brouns et al. 1991). Piping, pumps, and

valves are required as needed for the capacity requirements of the system.
^..iW.^

The feed system adds nitrate contaminated groundwater plus a carbon source, such as
acetate or methanol, into a reactor vessel. Depending on the type of bioreactor, recycling
biomass or growth of the original culture will preclude the need for addition of bacteria.
Off-gas chemistry, pressure, temperature, and pH are monitored to control the denitrification
process.

Bioreactors are generally classified into two categories: suspended-growth systems and
fixed-growth systems (Corbitt 1990). Suspended-growth systems, such as a continuously
stirred-tank bioreactors (CSTR), or fixed-growth systems, such as a fluidized-bed bioreactors
(FBR), can be used for denitrification applications (Brouns et al. 1991). The CSTR vessel
mixes contaminated groundwater with suspended biomass to maximize contact between
contaminants and microorganisms. The FBR vessel contains biomass attached to a support
media, such as anthracite coal. Contaminated groundwater passes through the support media
where nitrate contaminants contact microorganisms.

Effluent from the reactor vessel is sent to a settling tank. In the case of the CSTR,
suspended biomass is removed for recovery and recycled back into the reactor. The settling

tank clarifies the effluent for subsequent processing in the ion exchange process.

1.5.3.6 Ion Exchange System. Following biodenitrification, ion exchange is proposed to
remove radionuclides not readily precipitated (either by pH adjustment or by redox), such as
cesium-137 and technetium-99. The ion exchange process is the final unit operation applied

to contaminated groundwater prior to reinjection into an aquifer. Both cation and anion
exchange resins are proposed to ensure removal of any contaminants that may still remain in
trace concentrations. The proposed ion exchange process consists of media filtration
followed by separate cation and anion exchange columns, and a resin regeneration loop.
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The performance of ion exchange resins will be impaired by the presence of
suspended solids, bacteria. colloids, or oily materials in the feed stream (Corbitt 1990.
Moghissi et al. 1986). Therefore, the process design specifies that the feed stream is filtered
pr;.,, . entering.^,.̂ ^^^«.the exchange columns. Two cartridge filters arranged in parallel are_.._

specified for this application to allow for continuous operation during maintenance or filter
replacement. Pressure monitoring equipment is required to identify when replacement is
necessary due to particulate loading.

The proposed ion exchange design will utilize a separate-bed system as opposed to a
mixed-bed system in order to facilitate resin regeneration. The separate-bed system involves
two vessels arranged in series. The first vessel containing the cation exchange resin and the
second vessel containing the anion exchange resin. The separate-bed system is preferred for
removing specific radionuclides (Moghissi et al. 1986). Similar to the cartridge filter design,
two separate-bed systems may be arranged in parallel to allow for continuous operation
during maintenance, regeneration, or resin replacement.

Specification of ion exchange resins for this process will depend on the type of
contaminants to be removed, the contaminant concentration remediation levels, and the
presence of other ions in the feed stream that may interfere with the efficiency of removing
contaminants (Corbitt 1990). There are four general types of ion exchange resins that
include strong- and weak-acid cation resins and strong- and weak-base anion exchange resins
(Corbitt 1990). Ion specific exchange resins are available for isotopes of Cs', Co", Sr*',
and Mn'2 (Moghissi et al. 1986). Ion-selective exchange resins can be used to remove any
one or more these specific contaminants. Selective resins are typically zeolite and glass-
based materials. The primary benefit of ion-selective exchange resins is a reduction in the
amount of resin spent on removing ions from the process stream that are not of concern.

Strong-acid cation and strong-base anion exchange resins have a low regeneration
efficiency (Moghissi et al. 1986). Therefore, regeneration of these resins can result in large
quantities of regenerative waste. Conversely, weak-acid cation and weak-base anion
exchange resins can be regenerated with near stoichiometric quantities of regenerants
(Moghissi et al. 1986). Another option is a chabazite zeolite cation exchange resin. The
zeolite resin is nonregenerable and would be discarded after loading. The benefit from using
the zeolite resin is that it is not regenerated and thus no liquid regeneration wastes are
generated. The only waste product is the contaminated solid zeolite. These once-through
zeolites are economical because the secondary waste is a solid waste rather than a liquid
waste which must be further processed (at considerable additional cost).

A regeneration loop is included in the ion exchange process to maximize the life of
the ion exchange resins. A design variation may avoid regeneration by specifying disposal of
spent resins (e.g., chabazite zeolite); however, regeneration is assumed in this application for
conservatism. Monitoring the conductivity of the effluent from each ion exchange vessel will
identify when the resins will require regeneration. Regeneration is accomplished by stripping
contaminant ions from exhausted resin beds with concentrated acid, caustic, or other reagent
solutions. In this process, contaminant cations are replaced with innocuous cations, such as
hydronium (H'), and contaminant anions are replaced with innocuous anions, such as
hydroxide (OH") (Corbitt 1990). The equipment requirements to perform regeneration
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include acid and caustic storage tanks. regenerative waste storage tank, and any associated

piping, pumps, valves, and monitoring equipment.

The regeneration loop results in secondary liquid waste requiring solidification prior

to disposal. Therefore, liquid regenerative wastes will be sent to a cement-based

solidification process.

1.5.3.7 Cement-Based Solidification System. Cement-based solidification is proposed for

all liquid-, sludge-, or slurry-type waste streams generated as a result of treating

contaminated groundwater prior to disposal in the 200 Area. Secondary waste streams such

as spent ion exchange resins may or may not require solidification prior to disposal

depending on the requirements of the ERDF or other site waste acceptance criteria. The

secondary waste streams generated from each treatment process are summarized in Table

B-1.

r^°s
Or' Cement is the most commonly used material for solidification of radioactive wastesc^n

(DOE 1988). The types of cement used for waste solidification are Portland cement,

masonry cement , and gypsum (DOE 1988). Special additives have been developed tor,.r
r+: enhance the capabilities of cement-based solidification such as waste loading, contaminant

leachability, compressive strength, and setting characteristics.

Filter cake, ion exchange resins, and decontamination solutions are compatible with
cement-based solidification (DOE 1988). However, cement-based solidification of each
secondary waste stream generated from treatment of 100 Area groundwater is likely to
require development of separate recipes or formulations. Differences in cement formulations
may require separate solidification systems for each secondary waste stream or batch
processing each secondary waste stream separately. The equipment requirements for
cement-based solidification depend on pretreatment requirements, physical form, and waste
volume.

Pretreatment such as pH adjustment of liquid wastes may be required. Resin
regenerative wastes may require addition of an acid or caustic for pH adjustment prior to
solidification. The physical form of secondary wastes will influence equipment specifications
for items such as piping, pumps, and storage tanks for liquids. Conveying equipment and
storage bins or silos may also be required.

The volume of secondary wastes generated will be used to determine whether
solidification can be accomplished directly within containers or whether larger more complex

mixing equipment is required. In-container mixing processes are generally applicable to

small volume waste streams. These processes involve simply adding cement and waste (in
predetermined proportions) directly into the disposal container and mixing. Mixing can be
accomplished by placing a mixing weight into the container, sealing the container, and then
using a drum tumbler or shaker until the contents are thoroughly mixed. Motor driven
mixing rods are available in which the mixing rod can be either reused or simply left in the
container (DOE 1988).

B-22



DOE/RL-94-67
Draft A ^

Large volume waste streams require mixing waste and cement in large vessels. This

type of system consists of storage tanks for liquid wastes, feed hoppers for solid wastes and

dry materials such as cement and additives. Waste, cement, and water (if necessary) are

combined in larger mixing vessels. The resulting mixture is then metered and fed into

disposal containers. This type of solidification process enables continuous processing or may

be used on a batch-type basis.

Secondary waste streams which do not require solidification in cement, such as filter
cartridges, will be packaged directly into disposal containers and transported to ERDF,
W-025, or another site.

1.5.4 Disposal Distances and Location

1.5.4.1 Liquid Disposal. Treated groundwater is the only liquid effluent generated by this
alternative and it will be discharged to the Columbia River or reinjected to the aquifer. The
treatment train described above treats the groundwater for every contaminant except tritium
(no practicable treatment is currently available for tritium). The tritium levels in most
plumes in the 100 Area are already below the MCL, thus the water can be discharge directly

to the river. However, if tritium levels in the effluent exceed the MCL, then the effluent
cannot be discharged to a surface water (i.e., it doesn't meet drinking water standards).

Effluent contaminated by tritium above the MCL will be reinjected into the
groundwater. This establishes an extraction/injection loop which allows time for natural
radioactive decay of the tritium. The injection point can be chosen such that the travel time
to the river is sufficient for the tritium to radioactively decay below the MCL before
reaching the river. Both river discharge and reinjection process options are discussed below.

1.5.4.1.1 River Discharge. The treated water will be collected in a surge tank to
determine if is below MCL for the contaminants. If so, the treated water will be directed to
the river via a buried gravity flow pipeline. It is assumed that the flow would be routed via

an existing river outfall or a new outfall. An analysis of the condition of existing pipelines
and outfalls would be required prior to implementation.

River-dischargeinay-require-art ^lationai Poiiu^ant Discharge Elimination System
(NPDES) permit. Although some ouifaiis have been operating under existing NPDES
permits, additional permitting requirements, if any, have not yet been established for river
disposal of treated water. Establishing permitting requirements would require discussions
with regulators. In addition, the Tri-Party Agreement Milestone M-17 requiring cessation of
liquid effluent discharges by 1995 may affect treated water disposal options.

1.5.4.1.2 Reinjection System. Following treatment, effluent with tritium levels
above ML'.L is to be reinjected into the aquifer beneath the 100 Area. The number and
location of injection wells will be determined on the basis of hydrologic modeling and
required flow rates. Design, installation, and equipment requirements for such an injection
system will similar to the equipment described previously for extraction wells. Treated
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groundwater will be pumped in a single pipeline. At the injection point, a manifold will be

used to feed the treated groundwater to each injection well.

The primary design considerations involved with injection wells are efficiency and

well life (Driscoll 1986). The efficiency of an injection well is dependent on the selection

and location of the screen. The well screen should be located in the area of the aquifer

and/or vadose zone that has the greatest hydraulic conductivity. Screen openings should be

as large as possible such that treated groundwater can enter the formation without excessive

pressure build-up. Material selection can be an important consideration for ensuring

adequate well life. However, due to the quality of treated groundwater exiting the ion

exchange process, this should not be a major concern.

1.5.4.2 Disposal of Solidified Residues. Solid wastes generated as a result of treating

contaminated groundwater are disposed in the 200 Area ERDF (approximately 9 miles from

the 100 Area). Solidified waste is transported by truck to the 200 Area for disposal.

Radioactive and mixed secondary waste will meet ERDF acceptance criteria.
c:ma

Cy',
C„ 1.5.5 Groundwater Monitoring

c4y^ Post-treatment monitoring of 100 Area groundwater will be necessary to ensure that

established remediation levels have been satisfied and additional sources of contamination are

not discovered. The number and location of monitoring wells required will be determined

based on contaminant distribution. Monitoring well design, equipment requirements, and
installation were described previously under Alternative GW-4.

1.6 ALTERNATIVE GW-6

Alternative GW-6 has been developed as a removal, treatment, and disposal general

_rEsponso action. The remedial technologies and associated process options initially specified

for this alternative in the 100 Area FS Phases 1 and 2 (DOE-RL 1994a) have been
significantly modified. The biodenitrification and ion exchange processes initially specified
have been determined to be redundant and no longer necessary. This determination is based
on the capabilities of reverse osmosis for removing contaminants applicable to
biodenitrification and ion exchange treatment. Based on these modifications, Alternative
GW-6 now consists of the following remedial technologies and associated process options:

• removal:
extraction wells

• physical treatment:
- air stripping/carbon adsorption (organics)
- filtration (remove suspended solids)
- forced evaporation (for volume reduction prior to solidification)
- reverse osmosis (high molecular weight inorganic contaminants)
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• stabilization/solidification:
cement-based solidification (secondary waste streams)

• liquid disposal:
crib disposal

• solids disposal:
ERDF

• monitoring
groundwater monitoring (100 Area groundwater).

1.6.1 Objective
rws
Cy",
E'"I The objective of Alternative GW-6 is identical to that described previously for

Alternative GW-5. Source to receptor pathways are to be eliminated by complete removal,

treatment, and disposal of contaminants in the 100 Area. Alternative GW-6 satisfies this

objective in the same manner as Alternative GW-5 except for the methods of treatment.

Q^ Alternative GW-6 is designed to remove contaminanYplumes from the unconfined aquifer;

treat contaminated groundwater to the levels established by remedial action goals; isolate and

dispose treatment residuals from the accessible envir6nmeni; and dispose treated groundwater

by reinjection to the unconfined aquifer or to the river.

1.6.2 Size and Configuration

Alternatives GW-6 and GW-5 are similar in that both alternatives are developed as
removal, treatment, and disposal general response actions. The primary difference between
these alternatives is the treatment technologies specified to achieve remedial action
objectives. The aspects of alternative GW-6 that are differ from alternative GW-5 are
summarized below:

• biological treatment - no biological treatments are specified in GW-6
• chemical treatment - no chemical treatment are specified in GW-6
• physical treatment - only physical treatments are specified in GW-6
• disposal - crib disposal.

The primary components of the unit operations required for alternative GW-6 are
presented schematically in Figure D-4.

1.6.3 Unit Operations

Figure D-4 is a conceptual flow diagram of the unit operations proposed for
Alternative GW-6. As noted previously, the biodenitrification and ion exchange unit
operations initially specified for this alternative in the 100 Area FS Phases 1 and 2

n ^c-- - - - u-^.,i
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(DOE-RL 1994a) are no longer included. In addition, the location within the treatment train
initially specified for the evaporator has also been changed. Since operable unit-specific
treatment processes are being considered as opposed to a single 100 Area treatment facility,
the primary purpose of the evaporator has changed from volume reduction of groundwater
entering the treatment system to volume reduction of liquid effluent from the reverse osmosis
process. Unit operations, equipment requirements and options. and design considerations are
described below.

1.6.3.1 Groundwater Extraction System. The groundwater extraction system proposed for
Alternative GW-6 is identical to the system described for Alternative GW-5. Refer to the
description presented previously for Alternative GW-5 for details.

1.6.3.2 Air Stripping/Carbon Adsorption. Air stripping followed by carbon adsorption is
the tnittal sertes of umtoperanon-% proposed-in !hts-alt,emative for trP,aung 100 Area

C-3 groundwater. This process removes low concentrations of VOC from contaminated
^^ groundwater. Due to the extent and type of organic contamination in 100 Area groundwater,

' __the IrDczess wolllsibezeautrgdonlY -oR-anas-nePded bacic, Ai r s trippin g-isc OPnPrallv___ Air t*-b_.........,
pr^ applicable to dilute aqueous-wastes- with VOC- concentrations less than approximately

100 mg/L (Freeman 1989). The VOC are removed from groundwater by countercurrent
-- gas-liquid desorption. Once removed from the groundwater, VOC can then adsorbed onto

activated carbon.

Groundwater entering the process is filtered to remove suspended solids. Two
cartridge filters arranged in parallel are specified for this application to allow for continuous
operation during maintenance or filter replacement. After filtration, groundwater is pumped
to the air stripper.

Several air stripper designs are currently available, however, the most common or
conventional air strippers are vertical towers filled with a packing media. In this design
contaminated water enters the top of the tower and falls by gravity through the packing
media to a collection sump. Simultaneously, uncontaminated air enters from the bottom of
the tower and is discharged at the top. The packing media maximizes the liquid surface area
exposed to air flowing countercurrent to the liquid. Depending on water quality,
packed-tower air strippers can be susceptible to fouling from scaling or solids deposition.

Newer desigRS:nvolve lovi-proftle 2tr strippers whlch -arc essentially diffused aerators
that bubble air up through a chamber filled with contaminated water (Reese 1992).
Low-profile air strippers offer several advantages over conventional packed-tower designs:
reduced potential for fouling; less maintenance requirements; and higher efficiency at lower
contaminant concentrations. However, the low-profile design uses higher air/water ratios
that require higher horsepower blowers and result in increased off-gas volume requiring
treatment.

Liquid effluent from the air stripper is pumped to the reverse osmosis system for
inorganic contaminant removal while VOC laden off-gas is treated in carbon adsorption units.
Two carbon beds in parallel are placed in series with orte polishing carbon bed for removing
VOC from the air stripper off-gas. Vapor phase carbon adsorption beds are available in
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disposable canisters or larger reusable vessels. Large activated carbon beds can be
regenerated or disposed once saturated with contaminants. Treated air is discharged to the
atmosphere.

1.6.3.3 Reverse Osmosis System. Following the organics treatment system, reverse
osmosis is proposed to remove soluble inorganic contaminants, especially those of higher
molecular weight. Reverse osmosis is a cross-flow membrane separation process that
purifies contaminated water by application of high pressure which forces pure water through
a semipermeable membrane, but leaves the contaminants in a concentrated waste stream
(EPA 1987). The process is commercially available and highly effective for purifying water
containing dissolved ions and radionuclides. However, a chief disadvantage is the generation
of a substantial volume of secondary liquid waste that must be volume reduced and solidified
prior to disposal.

Reverse osmosis membranes are typically either spiral wound into a cylindrical
t--.3 configuration or are fabricated into hollow fibers. The membranes provide a pore size in the

range of one to ten angstroms (0.0001 - 0.001 microns). There are essentially three types of
C_J reverse osmosis membranes: cellulose acetate, aromatic polyamides, and thin-film

composites (Freeman 1989). The thin-film composite type membranes are generally
considered to be the most effective.

An reverse osmosis system may consist of three separate components. The first
component in the system provides pretreatment of the feed stream to comply with the reverse
osmosis membrane manufactures specifications. The second component is the reverse
osmosis treatment vessel which, depending on the final system design, may consist of
multiple reverse osmosis vessels. The third component provides post-treatment to the
purified effluent to meet reuse standards or to prepare for additional treatment. The third
component is not considered applicable to this system as any treatment required for additional
unit operations will be considered pretreatment for that particular system.

Pretreatment requirements are based on the type and manufacturer of the reverse
osmosis membrane specified and the condition of the feed stream. If necessary, pretreatment
will maximize reverse osmosis membrane operating efficiency and reduce the potential for
fouling. Pretreatment requirements may include (Porter 1990, Freeman 1989, Moghissi et
al. 1986):

• elimination of suspended solids 1 micrometer or larger
• pH adjustment to between 4 and 6
• addition of precipitation inhibitors
• removal of oxidizing compounds
• elimination of organic contaminants
• temperature elevation.

The reverse osmosis portion of the system consists primarily of a high pressure pump,
reverse osmosis module (containing the reverse osmosis membrane), piping, valves, and
control and monitoring equipment. The high pressure pump pressurizes feed water to above
osmotic pressures such that the reverse osmosis phenomenon occurs. The reverse osmosis
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module contains the membrane packaging and is categorized into four possible designs: plate

and frame, spiral-wound, tubular;-and holIow tine fiber (Porter 1990). The tubular design
reverse osmosis module is least susceptible to fouling, has the highest tolerance to suspended
solids, and has the possibility of mechanical membrane cleaning (Porter 1990).

i.6.3:4 -Evapotatioti System. Foliowing the reverse osmosis process, forced evaporation is
proposed to reduce the volume of reverse osmosis concentrate requiring cement

solidifcation.-- -Depending-an the E}pe-o€-evaporatior. system spe..^ifie^, concentrations of up
to 50% total solids can be achieved (DOE 1988). Evaporation technology has been used for
liquid radioactive waste treatment for several decades (Moghissi et al. 1986). The
evaporation process involves the use of heat to vaporize water, thereby leaving a
concentrated solution containing nonvolatile contaminants. The resulting concentrated
solution requires additional treatment while vaporized water is simply condensed and sent for
disposal.

c^..r

Evaporators generally fall into one of two categories, either natural circulation or
forced circulation. Natural or forced refers to the way in which liquid waste is circulated
through the heat exchanger and vapor body. Natural circulation evaporators include
rising-film and fixed-film types. Forced circulation evaporators include evaporative
crystallizer, wiped-film, and extruder types. The evaporative crystallizer is the most
commonly used evaporator for radioactive waste applications (DOE 1988).

Forced circulation evaporators have proven to be more effective in concentrating
solids than natural circulation evaporators (DOE 1988). In addition, forced circulation
evaporators allow separation of the heat transfer, vapor-liquid separation, and crystallization
functions (Moghissi et al. 1986), thereby facilitating maintenance operations.

Evaporator energy requirements can be substantially reduced by recycling heated
vapor generated by the evaporator back into the heat exchanger to facilitate evaporation of
additional feed waste. Not only is the energy stored in the steam reused to heat feed waste,
but the need for a condenser is eliminated. This process is commonly referred to as vapor
recompression. Vapor recompression can reduce energy consumption by up to 80%
(DOE 1988).

The evaporation system specified for application to Hanford 100 Area groundwater is
the forced circulation, evaporative crystallizer with mechanical recompression. Due to the
low capacity of typical evaporators, multiple evaporators may be required. Each evaporator
system consists of a heat exchanger, vapor body (or flash chamber), recirculation pump,
entrainment separator, and condenser (or compressor for recompression). Associated piping,
valves, feed and effluent pumps, and control and monitoring equipment will be required as
needed.

Concentrate from the evaporator is fed to a rotary vacuum drum filter for dewatering.
A filtration media such as diatomaceous earth is added to the concentrate to facilitate the
filtration process. The resulting filter cake is collected in a hopper which can be transported
with industrial equipment such as a forklift to the solidification system. Liquid effluent from
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the rotary drum filter is recirculated back into the feed stream entering the reverse osmosis
system.

1.6.3.5 Cement-Based Solidification System. As described previously for Alternative
GW-5, cement-based solidification is proposed for liquid-, sludge-, or slurry-type waste
streams generated as a result of treating contaminated groundwater (see Table D-2).
Solidified wastes will be transported to the 200 Area for disposal. The secondary waste
streams generated from each treatment system are summarized as follows:

The secondary waste streams generated by the treatment systems proposed for
Alternative GW-6 are similar to those generated from the Alternative GW-5 treatment
systems. Those secondary waste streams unique to Alternative GW-6 include fouled packing
material from the air stripping tower, spent activated carbon beds, and fouled reverse
osmosis membranes from the carbon adsorption units. Secondary waste streams in solid
form such as filter cartridges, air stripper packing material, spent carbon, and fouled reverse
osmosis membranes, will generally be packaged directly into containers suitable for disposal.
However, if solidification is required for any of these materials (based on ERDF
requirements), size reduction may be necessary to ensure complete encapsulation in cement.

0 The cement solidification system and materials described previously for Alternative
GW-5 would be identical to the cement solidification system requirements for this alternative.
In general, the applicable secondary waste streams will be pretreated (if necessary), mixed
with cement, and placed in Department of Transportation (DOT) approved containers. After

the appropriate curing time has elapsed, solidified wastes will be transported by truck to the
ERDF for disposal.

1.6.4 Disposal Distances and Location

1.6.4.1 Liquid Disposal. Disposal of liquid effluents generated by implementation of
Alternative GW-6 is nearly identical to the previous discussion for Alternative GW-5.
Surface discharge into cribs is specified for Alternative GW-6 as opposed to the
reinjection/river discharge technique specified for Alternative GW-5.

1.6.4.2 Disposal of Solidified Residues. Disposal of solidified waste generated by
implementation of Alternative GW-6 is identical to the previous discussion for Alternative
GW-5.

1.6.5 Groundwater Monitoring

As described previously in Alternative GW-5, post-treatment monitoring of 100 Area
groundwater will be necessary to ensure that established remediation levels have been
satisfied and additional sources of contamination are not discovered. The number and
location of monitoring wells required will be determined based on contaminant distribution.
Monitoring well design, equipment requirements, and installation are the same as described
previously in Alternative GW-4.
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Figure B-I Conceptual Vertical Barrier Alternative GW-3
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Figure B-2 Conceptual In Situ Treatment Alternative GW-4
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Table B-1 Secondary Waste Streams for Alternative GW-5

r-^-y
^•

e:.3
f

Treatment
Process

Description Physical Form

Equalization storage tank Tank bottoms Sludge

Chemical oxidation Filter cartridges Solid

Chemical precipitation Rotary drum filter cake Filter cake

Chemical reduction Rotary drum filter cake Filter cake

Biodenitrification Clarifier concentrate Slurry

Ion exchange Filter cartridges Solid

Spent ion exchange resins Solid

Regenerative waste Slurry
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Table B-2 Secondarv Waste Stream for Alternative GW-6

Treatment
Process

Description Physical Form

Equalization storage tank Tank bottoms Sludge

Air stripping Filter£art.^.dges Qnliri

Fouled packing Solid

Activated carbon Solid

Reverse osmosis Fouled membranes Solid

Evaporator Rotarv drum filter cake Filter cake
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1.0 GROUND WATER FLOW AND SOLUTE TRANSPORT MODEL DESIGN.

CALIBRATION, AND SENSITIVITY ANALYSIS

Groundwater flow and solute transport models were developed for both the 100 D/DR

and 100 H Areas. A general discussion of the modeling was presented in the text. The

purpose of the this appendix is to discuss the details of the modeling. The models were

developed using ModelCad386", a computer aided design program for groundwater modeling

developed by Geraghty & Miller (1993). ModelCad386 has an interactive graphical interface

which provides a fast and accurate method for constructing and calibrating complex

groundwater flow models.

t^^..,

ro

0-,
C.i

1.1 GROUNDWATER FLOW MODELS

1.1.1 Groundwater Flow Code

The groundwater flow code used in this evaluation was MODFLOW, a three-dimensional

finite-difference, groundwater flow model code developed by the USGS (McDonald and

'ciaiaug h 1988). The numerical method used in the code to the groundwater flow equation

results in a series of equations where the hydraulic head at each node of the model grid is

primarily unknown. The equations are then solved for the head at every node using an

algebraic procedure for the solution of simultaneous linear equations. The Strongly Implicit

Procedure (SIP) solver, which is based on an algebraic procedure developed by Weinstein et

at (1969), was used in the D/DR and H Area models because of its relatively fast execution

speed. A complete discussion of the solution method used in the SIP module is provided in

the MODFLOW documentation (McDonald and Harbaugh 1988).

1.1.2 Model Setup

The boundary conditions, grid, layering, and model assumptions are discussed in the

main document. The base of the model for the D/DR Area was constructed by contouring
geologic data for the base of Ringold Unit E using SURFER (Golden Software 1991). The

SURFER data were then directly input to MODFLOW using ModelCad3B6". For the H Area,

the Hanford/Ringold interface was contoured using SURFER and input to MODFLOW as the

base of Laver 1 which ranges in elevation from 107 to 114 m (350 to 374 ft). The base of
Layer 2 and the base of the model were set to an elevation of 55.5 m (182 ft) which
corresponds to the top of the Ringold Lower Mud Unit. For the D/DR Area simulation.
water can exit at the Columbia River and at the constant head boundaries (depending on the
surrounding heads). For the H Area simulation, water can only exit at the Columbia River.
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1.1.3 H Area Leakance between Layers

MODFLOW requires input on the leakance between layers when more than one layer

is simulated. The leakance is based in the thickness of the layers and the vertical hydraulic

conductivity. For the H Area model, the leakance value at each node was calculated by

IvlodelCad using the these parameters.

1.1.4 Flow Model Calibration

For the D/DR Area model, the model was run in the steady-state mode using initial

data input. The horizontal hydraulic conductivity was adjusted to obtain the best match

between model predicted and observed water level elevations. The head in the vicinity of

wells 199-D5-13, 199-D5-20, 199-D8-4, and 199-D8-6 remained too low; therefore the

^ conductivity in this area was decreased to 5 m/d (16 ftld). This resulted in the heads shown

Cr., in Table B-i. Because this match appeared to be adequate, the recharge and river bed
r.:tia

conductance were not changed from the initial inputs.

The H Area model was initially setup as a 2-dimensional model with the

Hanford/Ringold contact as the base of the aquifer. This resulted in model-predicted heads
Cr- which were considerably lower than the observed heads. Therefore, an additional layer was

added to the model to represent a portion of the Ringold Formation and allow the upward

movement of water to the Hanford formation. The horizontal hydraulic conductivity of the

aquifers were adjusted to provide the best match between observed and model predicted

water-level elevations as shown in Table B-2). The model predicted heads do not match the

observed heads as well as in the D/DR Area. Because the only way to increase the model

h^,rlg is to rierrrase the hydr3ulic conductivity and because the conductivities were as low as

seemed reasonable, the calibration was determined to be adequate.

1.2 SOLUTE TRANSPORT MODEL

1.2.1 Solute Transport Code

The solute transport models were setup using ModelCad386". The transport code used

was MT3D" (S.S. Papadopulos & Associates 1992), a modular three-dimensional transport

code for the simulation of advection, dispersion, and chemical reactions of dissolved

constituents in groundwater. MT3D' uses a mixed Eulerian-Lagrangian approach to the

solution of the three-dimensional advective-dispersion-reactive equation. The solution was

performed with the Hybrid Method of Characteristics (HMOC). MT3D" works in

conjunction with any block-centered finite difference model, such as MODFLOW.

C-4
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1.2.2 Initial Conditions

The initial conditions for the D/DR Area were developed using the October through
December 1992 contoured chromium concentrations from the LFI (DOE-RL 1993b). The

1992 data set was selected for the initial conditions because there are some uncertainties in

more recent metals data ( Peterson 1993).

The initial conditions for the H Area were developed by contouring the 1987
chromium data with SURFER. The 1987 data set was selected because it marked the
beginning of the RCRA monitoring program and adequate data were available to develop
contour maps. The SURFER data were then directly input to MT3D using ModelCad'eb"

1.2.3 D Area Sensitivity Analysis
Ln
CV.

As mentioned in the main document, a variety of transport parameters were run to
evaluate the sensitivity of the model to porosity, dispersivity, and retardation. The results

r .t from all of these runs are shown in Table B-3. This table indicates that the model is not
very sensitive to porosity or retardation. The model is the most sensitive to dispersivity.

1.2.4 H Area Calibration

The H Area model was calibrated by running the model with the initial conditions for
5 years and attempting to match October/November 1992 chromium data. The calibration
was performed by adjusting the dispersivity, retardation, and porosity. A summary of the
calibration runs is shown in Table B-4. A summary of the results from these runs is shown
in-Tables B-5 and B-6. Run 10 was selected to perform the remedial alternative analyses
because it has the lowest mean error of the three runs which simulated the river with the
river package. The river package is believed to best represent the interaction between the
aquifer and the Columbia River; comparing runs 10 and 11 shows that there is very little
difference in the contaminant distribution between the two boundary options.

C-5
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Table C-1 100 D/DR Area Calibrated Groundwater Flow Model Statistics

^m-
^

^;:^

Well Name Observed Head
(m)

Model Predicted Head
(m)

Error
(m)

199-D2-6 116.91 116.85 0.06

199-D2-5 117.31 117.34 -0.03

199-D5-19 117.25 117.32 -0.07

199-D5-18 117.13 117.29 -0.16

199-D5-17 117.22 117.25 -0.03

199-D5-12 117.07 117.21 -0.14

199-D5-15 117.03 117.06 -0.03

199-D5-14 116.90 116.96 -0.06

199-D5-16 116.94 117.14 -0.20

199-D5-13 116.83 116.73 0.10

199-D5-20 116.49 116.24 0.25

199-D8-6 116.66 116.43 0.23

199-D8-5 116.27 116.10 0.17

199-D8-55 115.97 115.97 -0.00

199-D8-53 115.96 116.08 -0.12

199-D8-3 115.97 116.32 -0.35

1 99-D8-54A I 11 5.97 11 6. 03 -0.06

Mean Error = -0.026
Error Standard Deviation = 0.152
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Table C-2 100 H Area Calibrated Groundwater Flow Model Statistics

L.n
a.r>
C3^,

.

^^.
r==^

Well Name Observed Head

(m)

Model Predicted Head

(m)

Error

(in)

199-H4-15A 113.78 113.21 0.57

199-H4-8 113.93 113.51 0.42

199-H4-7 114.04 113.69 0.35

199-H4-4 113.64 113.15 0.49

199-H4-12A 113.72 113.17 0.55

199-H4-10 113.78 113.24 0.54

199-H4-11 113.51 113.14 0.37

199-H4-14 114.19 113.82 0.37

199-H3-2A 114.45 114.14 0.31

199-H3-1 114.59 114.41 0.18

199-H4-45 113.87 113.54 0.33

199-H6-1 113.90 113.64 0.26

199-H5-1 114.58 114.59 -0.01

199-H4-13 113.41 113-.12 0,29

199-H4-9 113.83 113.44 0.39

Mean Error = 0.359
Error Standard Deviation = 0.148
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Table C-3 100 D/DR Area Sensitivity Analysis Data

(Page 1 of 2)

:..0
il-:i
tv"t'`,

r

^.,,....
^%...

Remedial Porosity Retardation Dispersivity Mass Macc Comments

Alternative Factor DI/Dt (m) Removed Removed

at River at Wells
Nodes (kg)

(kg)

No Action 0.20 25 10/1 76.61 na Base Case

0.15 25 10/1 81.61 na Model not
sensitive to

porosity (n) at

R = 25

0.25 15 10/1 72.44 na Model not
sensitive to n

at R = 25

0.20 1 10/1 78.83 na No sorption.
simulated
plume
unrealistic

0.20 10 10/1 88.83 na

0.15 10 10/1 90.75 na Model not
sensitive to n

atR=10

0.25 10 10/1 86.70 na Model not
sensitive to n
at R = 10

0.25 50 10/1 61.38 na Model not
sensitive to R
at R > 25

0.20 25 100/10 88.5 na

II

-
0.15 25

-

100/10

^

90.59 na Model not

sensitive to n

at R = 25

0.25 25 100/10 86.68 na Model not
sensitive to n

at R = 25

0.20 10 100/10 93.84 na

0.15 10 100/10 94.66 na Model not
sensitive to n

at R = 10

0.25 10 100/10 92.91 na Model not
sensitive to n

at R = 10

No Action 0.25 50 100/10 82.25 na Model not
sensitive to R

at R > 25
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Table C-3 100 D/DR Area Sensitivity Analysis Data

(Page 2 of 2)

CS..,

^.,--

UNI

Remedial Porosity Retardation Dispersivity Mass Matc Comments

Alternative Factor DI/Dt (m) Removed Removed

at River at Wells

Nodes (kg)

(kg)

Barrier 0.20 25 10/1 3.04 na

Wall
0.20 10 10/1 3.14 na

0.20 25 100/10 4.87 na

0.20 10 100/10 5.18 na Barrier Wall

can be
shortened on
north end

iuuP and 0.20 25 10/1 1.88 418.2 Better

Treat containment

than wall

0.20 10 10/1 1.72 346.5

0.20 25 100/10 3.32 377.12

0.20 10 100/10 Large mass
balance error

Barrier 0.20

-

25

-

10/1

-

3.03 1.30

Wall with

Pumping 0.20 10 10/1 3.16 12.77
Wells

Shortened 0.20 25 100/10 5.01 10.65

Barrier
Wall and
Pumping 0.20 10 100/10 Iarge mass

Wells balance error

as = Not Applicable

n = porosity

R = retardation

^-`^
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Table C-4 Summary of H Area Transport Calibration Runs

COL-r.:
EK

OF,
W^.t

Run
Number

Longitudinal
Dispersivity

(m)

Transverse
Dispersivity

(m)

Porosity Retardation River Boundary

1 1 0.1 0.20 100 Constant Head

2 10 1 0.20 100 Constant Head

3 10 1 0.20 50 Constant Head

4 10 1 0.20 25 Constant Head

5 100 50 0.30 17 River Boundary

6 100 10 0.20 25 Constant Head

7 10 1 0.20 13 Constant Head

8 30 3 0.20 25 Constant Head

9 5 0.5 0.30 17 River Boundary

10 5 0.5 0.20 25 River Boundary

11' 5 0.5 0.20 25 Constant Head

' Same as run 10 with the river as a constant head boundary

^-iv
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Well Number Oct/N ov 199 Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9 Run 1 0 Run 11
199-H4-15A 120 136.16 1 29. 4 117. 45 94.01 1 28 12.557 62.09 53.734 126.93 126.9 1274
199-H4-5 --

80
- -

174.91
--

158.04 132.44
--- -

94.531
--

158 9.7287 48.301 --41 .91
---
154.9
-

154.98
- -

156.5
199- H4- 1 2 290

--

2 17.25 205.4 1 90.63 1 66.21
_

220 22.7 15 117.57
-
95.074 21 9.07 2 18.8 221.2

199-1-14-8
----

130 116.51 99.761 84. 607 63.467 124 4.9609 43.078 2 1.775 124.3 124.18 122.32
199 - H4 -7 110 136. 94 122.2 1 110.3 93.736 137 9. 3497 71.564

_

46.294 137.28
----

137 .21
-
137 .32

199-H4-6
----

110
-

59.346
---

56.746
-

53.6
- ---

46.993
--

57.2 9.306 34.455
--

31.192
-

58.272 57.982
-

57.4
- - -199-H4-9 75 169.44 141.2 117.43 84.397

-
177
---

6.7393
- -

49.617
_ ----

25.414
--

177.61
- --
177.52

-
174.91

199-H4-3 44 285.82 231.03
--

178.23
--- --
115.85

- -- --
265

-
.36649 61.282 34.279 261.32 259.51 265.

199-H4-4 110
---

275.96
--

-----
257.75

- --
237.78

---

- ----
203.78
-

__
---

267

_
-_

25 .562 141.33
-

115.37
-- - -

268.87 269.03
- -

267.24
199 H3-2A 50 40.153 41.399 39.589 36.37 44.1 14.176 30.952

---
30.126

-
42.345

--
42.401

--
43.491

199-1-14-14 360 NA 239.08 224.32 204.07 242 43.714 165.91 143.41 241.56 242.29 241.8
199-1-14-8

.- --
210 NA 209.45 169.28 116.25 255 9.3828 59.179 36.008 254.5 255.76 255.74

199-H4-11
-

--
710

---

- ^ --
NA 113.3 109.33

---
103.65

-----
125
---

21.075
-. - --

90.057
----
70.763

-------
124.69

--- -
124.75

- - ---
125.3

199-H413 84
- -
NA
- --

32.59
---

33.135 32.778 44.2
----
7.8158

----
33.617

---
23.022

----
40.262

---
40.171

-----
39.-92

199-H4-48
---

4.5
--

NA
- ---

-----
172.91

---

-
164.4
---

146.65
---

171 -1-
--

4.179 117.12
- --
107.89

--
172.35

- - -
172.18 170.81

199-H449 66 NA 95.773
--

90.677
-

80.316 92.6
_

25.962
_

- -
64.343

---
60.951

--------
93.65

--- -
93.533

-- --
92.83

199-H4-47 4.3 158.55 151.72 142.3 126.86 151
-----

30.06 102.4
- --
89.597

-- -- --
151.91

------
151.85

--
150.1 7

199-H4-46 52.7
^

99.137 95.478 91.289 83.388 98 22.451 68.449 60.234 98.2 98.165 97.914
199-HS-7 -

84.4
-

40.076
---
41.23 39.812

----
36.976 42.1

---
15.724 32.288

..--
31.365

-.--
40.478

---
40.972

-----
42.125

199 H6-1 45.6 19.838 19.103
-

18.265
---
16.897 19.7 5.7464 16.759 13.304 19.817 19.83 20.002
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elI Nurnber

9-H4-15A

9-H4-5

9H4-12

9 H4-8

Oct/Nov 199

120

80

290

130

Run 1

16.1^6

94.91

72.75

13.49
-

Run 2
------

9.4
78.-0

-84.6

-30.239
--

Run 3
------ -

2.55

52.44

-99.37

-45.393

Run 4
----

1451

-123.79

-66.53 3

Run 5
--

8_
78

-70

-6

Run 6
---

107.443
-

-70273

-267.285

-125.039

Run 7
-----

-5791

-31699

-172.43

-86.922

Run 8
--- -
-66.266
---
-38.09

-194.926
- --.

-108.225

]-70.63

Run 10
-

6.9

74.98

-71.2

-5.82

Run 11

7.76

76.57

-68.74

-7.68
9-H4-7

^
110 2694 12.21 .3 -16.264 27 -15 -38.436 -63.706 27.21 27.32

9-H4-6 10 -50.654 -53.254 -56.4 -63.007 -52.8 -100.694 -75.545 -78.808 -52.018 -52.6
9-H4-9 75 94.44 66.2

-
42.43

-
9.397 102 -68.2607 -25.383 -49.586 102.61 102.52 99.91

9-H4-3 44 241.82
--

187.03 - -
134.23

- ---
71.85

-- ---
221

---
34.6336

-
17.282

---
9.721 217.32 215.51 221.9

9-H4-4 110 165.96 147.75 127.78 93.78
-

157
- -

84.438 31.33
--
5.37

- ---
158.87 159.03 157.24

9-H3-2A 50
--

-9.847 8.601 10.411 -13.63
---
-5.9

---
35.824 19.048

-
19.874 -7.655 -7.599 -6.50

9-H4-14 360 NA -
120.92- 135.68

---
155.93

- ----
-118

--
316.286

..
-194.09 -216.59 -118.44 - 117.71 -118.2

9-H4-8 210 NA
--

-0.55
---
-40.72

----
-93.75 45 -200.617 -150.821 -173.992 44.5 45.76 45.74

^9-H4-11 110 NA
--
3.3 -0.67

- -
-6.35

--
15

--- ----
-88. 925 -19.943 -39.237

--- -
14.69 14.75 15.39

19-H4-13 84 NA -51.41 -50-865 -51.222 -39.8
_
-76.1842 -50.383 -60.978 -43.738 -43.829 -44.074

9-H4-48 4.6 NA 68.41 159.9 142.15
------

166.5 36.679
_ .

11262
. . ------

103.39
-----

167.85
- --

167.68
- -

166.31
9-H4-49 66 NA 29.773 24.677 14.316 26.6 -40.038 -1.657 -5049 27.65 27533 26.839
19-H447 43 154.25 147.42 138 122.56 146.7 2536 98.1 85.297 147.61 147.55 145.87
i9H4-46 52.7 46.437 42.778 38.589

. - --
30.688

- - -
45.3

- --
30.249 15.749

- --
7.534

- -- .-
45.5 45.465 45.214

19-H5-1 84.4 -44.324 -43.17 -44.588 -47.424 -42.3 -68.676 -52.112
..___

-53.035
-.__
-43.922 -43.428 --.-2

-4.275
19-H6-1 45.6 -25.762 -26.497 -27.335 -28.703 -25.9 -39.8536 -28 841

_

-32.296

_

-25.783 -25.77 -25.598
ean Error 44.58

-----
23.65

-
1022

-- ----
9.67

- - ----
33.87 89.65 36 51

_---
50.44

----- -- -
33 39 33 38 33 52
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1.0 COST MODEL DETAILS AND ASSUMPTIONS

This appendix presents the details of the cost estimates for the 100-HR-3 OU FFS. Included are
assumptions and other criteria used to establish costs of implementing each remedial alternative.
Four subsections are provided that include:

Section 1. 1 Present Worth Tables
Capital expenditures and operation and maintenance costs are tabulated by
year and linked with the discount factors to arrive at a present worth for
that remedial technology. Dollar amounts for capital and operation and
maintenance are taken from Cost Summary Sheets provided in Section
1.3.

Section 1.2 Cost Model Assumptions
ca : Included are assumptions for each remedial alternative by
c' task/subtask/sub-subtask. The source for costs associated with the

C^ task/sub task/ sub-subtask assumption(s) are also provided.
r^
^:. ce .; 1 Z r ^. c..^" cheets-.y...- J\A.LLV^1 .J I.VJ^ JU1141^ V

The cost summary tables provide a link between the remedial alternative
cost models and their respective present worth. It is here that capital and
operation and maintenance costs are summed by year for subsequent entry
ir, the present worth tables.

Section 1.4 Remedial Alternative Cost Models
Cost elements of each remedial alternative are listed by task/subtask/sub-
subtask using the MCACES cost model software. Additional details such
as lineal feet of pipe, pump size, and flow capacity of equipment are also
included.

Adders such as tax, project management costs, and contingencies are
introduced into the remedial alternative cost at this stage.

D-3
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SECTION 1.1 PRESENT WORTH TABLES
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PRESENT WORTH CALCULATIONS

-- - -- 100-D/DA JNSTLTUTlONAL-CONTRnLS

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT
YEAR COST COST FACTOR EXPENDITURE WORTH

0 $0 $0 1.0000 $0 $0
i $0 $107,931 0.9524 $107,931 $102,793
2 $0 $107,931 0.9070 $107,931 $97,893

^ 3 $0 $107,931 0.8638 $107,931 $93,231
qg-„ 4 $0 $107,931 0.8227 $107,931 $88,795
1 ^ 5 $0 $107,931 0.7835 $107,931 $84,564

6 $0 $107,931 0.7462 $107,931 $80 538
C`.e 7 $0 $107,931 0.7107 $107,931

,
$76,707

8 $0 $107,931 0.6768 $107,931 $73,048
C^ 9 $0 $107,931 0.6446 $107,931 $69 572

10 $0 $107,931 0.6139 $107,931
,

$66,259
11 $0 $107,931 0.5847 $107,931 s6.a.107
12 $0 $107,931 0.5568 $107,931 $60,096

Tt^TALS 50 .:.€: . . ^1;^ t72 $956,603:

TOTAL COST OF THE ALTERNATIVE: $9.`.603

D-5
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PRESENT WORTH CALCULATIONS

100 D/DR AREA: SHEET PILE BARRIER

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT

YEAR COST COST FACTOR EXPENDITURE WORTH

0 $11,018,880 $0 1.0000

1 $0 $1,402,172 0.9524

k ^3 2 $0 $1,367,492 0.9070

3 $0 $1,426,602 0.8638

^ 4 $0 $1,367,492 0.8227

5 $0 $1,367,492 0.7835

e .` 6 $0 $1,426,602 0.7462

' 7 $0 $1,367,492 0.7107

£M^ _ ^
'n
,yy $S,J07.49G

n -rcn
V.V
e
100

9 $0 $1,426,602 0.6446

10 $0 $1,367,492 0.6139

11 $0 $1,367,492 0.5847

12 $32,200 $1,367, 492 0.5568

TOTAL COST OF THE ALTERNATIVE:

$11,018,880

$1,402,172

$1,367,492

$1,426,602

$1,367,492

$1,367,492

$1,426,602

$1,367,492

$1.367,492

$1,426,602

$1,367,492

$1,367,492

$11,018,880

$1,335,429

$1,240,315

$1,232,299

$1,125,036

$1,071,430

$1,064,530

$971,877
25,51 9

$919,588
$839,503
$799,573

$23,323,326
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PRESENT WORTH CALCULATIONS

100 D/DR AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH ION EXCHANGE

ANNUAL DISCOUNT RATE = 5%

CAPITAL 08M DISCOUNT ANNUAL PRESENT

YEAR COST COST FACTOR EXPENDITURE WORTH

0 $3,376.670 $0 1.0000 $3,376,670 $3,376,670

1 $0 $1,326,166 0.9524 $1,326,166 $1,263,040

2 $0 $1,250,906 0.9070 $1,250,906 $1,134,572

3 $0 $1,428,966 0.8638 $1,428,966 $1,234,341
9^.

L-M 4 $0 $1,250,906 0.8227 $1,250,906 $1,029,120

P 5 $0 $1,250,906 0.7835 $1,250,906 $980,085

6 $0 $1,250.906 0.7462 $1,250,906 $933,426

7 $0 $1,250,906 0.7107 $1,250,906 $889,019

Z!" 8 $0 $1,250,906 0.6768 $1,250,906 $846,613
cj` 9 $0 $1,250,906 0.6446 $1,250,906 $806,334

10 $0 $1,250,906 0.6139 $1,250,906 $767,931

11 $0 $1,250,906 0.5847 $1,250,906 $731,405

12 $32,330 $1,250,906 0.5568 $1,283,236 $714,506

TOTAL COST OF THE ALTERNATIVE: $14,707,062
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PRESENT WORTH CALCULATIONS

100 D/DR AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH REVERSE OSMOSIS

ANNUAL DISCOUNT AATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT

YEAR COST COST FACTOR EXPENDITURE WORTH

0 $3,291,910 $0 1.0000 $3,291,910 $3,291,910

1 $0 $1,729,582 0.9524 $1,729,582 $1,647,254

2 $0 $1,654,352 0.9070 $1,654,352 $1,500,497

^._ -3 $0-- $1,832,412 0.8638 $1,832,412 $1,582,837

4 $0 $1,654,352 0.8227 $1,654,352 $1,361,035

5 $0 $1,654,352 0.7835 $1,654,352 $1,296,185

6 $0 $1,832,412 0.7462 $1,832,412 $1,367,346

7 $0 $1,654,352 0.7107 $1,654,352 $1,175,748

8 $0 $1,654,352 0.6768 $1,654,352 $1,119,665

9 $0 $1,832,412 0.6446 $1,832,412 $1,181,173

10 $0 $1,654,352 0.6139 $1,654,352 $1,015,607

11 $0 $1,654,352 0.5847 $1,654,352 $967,300

12 $32,330 $1,654,352 0.5568 $1,686,682 $939,145

;TOTALS ^i.324240', S2D.4fs1:634 $18,445,702

TUTAL I.OST {jFTfiE ALicRNATIVE: 518,445,702
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PRESENT WORTH CALCULATIONS

100 H AREA: INSTITUTIONAL CONTROLS

ANNUAL DISCOUNT RATE = 5%

CAPITAL O8M DISCOUNT ANNUAL PRESENT
YEAR COST COST FACTOR EXPENDITURE WORTH

0 $0 $0 1.0000 $0 $0
1 $0 $107,931 0.9524 $107,931 $102,793

r.^ ,
C=) 2 $0 $107,931 0.9070 $107,931 $97,893

3 $0 $107,931 0.8638 $107,931 $93,231
4 $0 $107,931 0.8227 $107,931 $88 795re
5 $0 $107,931 0.7835 $107,931

,
$84,564

6 $0 $107,931 0.7462 $107,931 $80,538
7 $0 $107,931 0.7107 $107,931 $76,707
8 $0 $107,931 0.6768 $107,931 $73,048
9 $0 $107,931 0.6446 $107,931 $69,572
10 $0 $107,931 0.6139 $107,931 $66,259
11 $0 $107,931 0.5847 $107,931 $63,107
12 $0 $107,931 0.5568 $107,931 $60,096

T4TAL5 '. SO . ::.. 51.293:T'i2 ... . i 5956.603

TOTAL COST OF THE ALTERNATIVE: $958,603
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DOE/RL-94-67
Draft A

PRESENT WORTH CALCULATIONS

100 H AREA: HYDRAULIC CONTROL

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT

YEAR COST COST FACTOR EXPENDITURE WORTH

0 $3.896.680 $0 1.0000 $3,896,880 $3,896.880

1 $0 $656,640 0.9524 a656,640 $625,384

2 $0 $626,560 0.9070 $626,560 $568,290

3 $0 $833,670 0.8638 $833,670 $720,124

4 $0 $626,560 0.8227 $626,560 $515,471

5 S0 $626,560 0.7835 $626,560 $490,910
CI

6 $0 $833,670 0.7462 $833,670 $622,085

7 $0 $626,560 0.7107 $626,560 $445,296
0" 8 $0 $626,560 0.6768 $626,560 $424,056

9 $0 $833,670 0.6446 $833,670 $537,384

10 $0 $626,560 0.6139 $626,560 $384,645

11 $0 $626,560 0.5847 $626,560 $366,350

12 E32.230 $626,560 0.5568 $668,790 $366,814

TOTAL COST OF THE ALTERNATIVE: $Y,963:688
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DOE/RL-94-67
Draft A

PRESENT WORTH CALCULATIONS

100 H AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH ION EXCHANGE

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT

YEAR COST COST FACTOR EXPENDITURE WORTH

=1 0 $5,828,020 $0 1.0000 $5,828,020 $5,828,020
1 $0 $1,994,513 0.9524 $1,994,513 $1,899,574

2 $0 $1,919,253 0.9070 $1,919,253 $1,740,762

3 $0 $2,126,843 0.8638 $2,126,843 $1,837,167

[,? 4 $0 $1,919,253 0.8227 $1,919,253 $1,578,969

^^.. 5 $0 $1,919,253 0.7835 $1,919,253 $1,503,735

6 $0 -- -$2,126,843 0.7462 $2,126,843 $1,587,050

7 $0 $1,919,253 0.7107 $1,919,253 $1,364,013

8 $0 $1,919,253 0.6768 $1,919,253 $1,298,950

9 $0 $2,126,843 0.6446 $2,126,843 $1,370,963
10 $0 $1,919,253 0.6139 $1,919,253 $1,178,229

11 $0 $1,919,253 0.5847 $1,919,253 $1,122,187
12 -'a3230Pi - a1.919.253 0.5568 $1.951.553 51.088.825

TOTAL COST OF THE ALTERNATIVE: $23,396,246

D-I1



DOE/RL-94-67
Draft A

PRESENT WORTH CALCULATIONS

100 H AREA: REMOVAL, TREATMENT, AND DISPOSAL ALTERNATIVE WITH REVERSE OSMOSIS

ANNUAL DISCOUNT RATE = 5%

CAPITAL O&M DISCOUNT ANNUAL PRESENT
YEAR COST COST FACTOR EXPENDITURE WORTH

0 $7,161,350 $0 1.0000 $7,161,350 $7,161,350
1 $0 $2,388.125 0.9524 $2,388.125 $2,274,450
2 $0 $2,312,895 0.9070 $2,312,895 $2,097,796

t - 3 $0 $2,520,435 0.8638 $2,520,435 $2,177,152^.,
4 $0 $2.312,895 0.8227 $2,312,895 $1,902,819
5 $0 $2,312,895 0.7835 $2,312,895 $1,812,153

6 $0 $2,520,435 0.7462 $2,520,435 $1,880,749
$0- -- -$2,312.895 01707 s2,312,895 s1s43,774

8 $0 $2,312,895 0.6768 $2,312,895 $1,565,367
9 $0 $2,520,435 0.6446 $2,520,435 $1,624,672
10 $0 $2,312,895 0.6139 $2,312,895 $1,419,886
11 $0 $2,312,895 0.5847 $2,312,895 $1,352,350
12 $32.300 $2,312,895 0.5568 $2.345.195 S1.305.805

TOTAL COST OF THE ALTERNATIVE: =28,218,323
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D/DR INSTITUTIONAL CONTROLS/CURRENT ACTION

C7

A

TASK NUMBER ASSUMPTIONS ]USTIFICATION

ANA:02.08.02. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting
Ground Water the 12-year lifecycle (14 samples/yr)
Analysis (Yrs 1-12) • All on-site sample analyses performed by WHC mobile lab.

• 10% off-site verification analysis of reduced analyte list with CLP
protocol. ( 10% of 14 = I ea)

WHC:02.08.02. • Assume sampling of 7 monitoring well on a semiannual basis for DOE Cost Meeting
Ground Water the 12-year lifecycle ( 14 samples/yr) - Total samples = 14
Analysis (Yrs 1-I2) • 90% of samples for analysis at mobile lab

(90% of 14 = 13)

WHC:02.08.04. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting
Ground Water the 12-year lifecycle. ( 14 samples/yr)
Monitor Samples • Assume 2 field technicians for 6 hours on a semiannual basis for

the 12-year lifecycle. (24 hrs/yr)

WHC:13.21.1 I • Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Prepare Annual.
Report (Yrs I-12)
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TASK NUMBER ASSUMIPTIONS JUSTIFICATION

ANA:02.08.02. Ground . Assume sampling of 7 monitoring wells on a Best professional judgement
Water Analysis Yr 1-12 semiannual basis for the 12-year lifecycle.

(14 samples)

• Assume monthly performance monitoring of 7 wells Best professional judgement
for the 12'-year lifecycle.
(84 Samples)
- Total samples = 98

. All on-site sample analyses performed by WHC DOE Cost Meeting
mobile lal^

• 10% off-Ote verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol.
( I096 of 9 8 = 10 ea)

SUB:01.02. Mobilize

_

• Includes mobilization of field office, storage, and Best professional judgement
Trailers decontamination trailers

SUB:01.04. Setup Trailers • Includes s^tup of field office, storage, and Best professional judgement
decontami.nation trailers

SUB:01.04.02. Construct • Work to be Performed: Best professional judgement
Decon Area Construct^ decontamination area/pad for equipment

and vehiches

• Crew and Equipment:

Fixed Price Contractor, l Group 6 Operator, 3 Group
I Laburer:s, and 3 Group 2 Laborers
Equipment: I Backhoe, I pickup truck
Output:
Assumed duration for this activity is 3 crew days.

. Allowance: for Tank
Assume 1000 gal plastic tank for water collection

SUB:01.04.03. Site Survey • Survey sit e for construction Best professional judgement

U
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.05. Construct • Includes connections for temporary electricty, Best professional judgement
Temporary Utilities tele phone, water, and sewer facilities

SUB:01.06 Pre- • Includes pre-construction submittals by fixed-price Best professional judgement
Construction Submittals contractor

SUB:03.03. Earthwork • Includes di,rtwork to prepare site Best professional judgement

SUB:03.04. • Access Roads to Wells Wall length and well spacing
Roads/Parking/ Assume 1500 If of road per well, 10 ft wide,, native utilized to estimate road placement,
Curbs/Walks materials I Richardson Cost Estimating Guide

1500 If/we ll x 4 wells = 6000 If

SUB:06.01.01. Well • Drill/Installl Extr/Inject Wells Modelling, geological reports, and
Drilling & Construction Note: 2 new extraction wells and 2 new injelctiun actual costs from WHC RCRA

wells, 100 It deep, 8 in diameter, screened for 50 ft. drilling program
Unit cost is assumed to include handling and.
packaging of contaminated well cuttings, transport to
the disposal facility and associated disposal fees.

. Allowance well Head Covers Best professional judgement
Assume manhole type cover at each well head

. Allowance for Well Pumps-20 gpm Best professional judgenient
• Allowancel for Water Level Monitoring Best professional judgement

Instrumentation
Assume 5 piezometers per extraction well using well
points

. Allowance for Well Testing Best professional judgement

SUB:06.01.04. Operations • Allowance for Well Workover Best professional judgement
and Maintenance 3,6,9 Assume I every 3 years for each well for the 12 -year

lifecycle. !Workovers in years 3,6,9
. Allowance' for Well Pump Best professional judgement

Assume I puoip replacement per extraction well
every three years for the 12-year lifecycle. Pump
replaceme nt in years 3,6,9.
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TASK NUMBER ASSUMPTIONS JUSTIFICAT'ION

SUB:06.01.9X. Site Piping . Allowance for Piping from extraction well to Wall length and well spacing used
consolidation facility. to estimate flowline length, best
Assume 1500 If of double-wall PVCpiping per professional judgement
extraction well. 1500 If/weil x 2 wells = 3000 If

. Allowance for Force Main Discharge Piping
Assume 1500 If of double-wall PVC piping per
injection well. 1500 If/well x 2 wells = 3000 If

SUB:06.03. . Construct Sheet Pile Wall Vendor quote
Sheet Pile Assume 50 ft deep x 4300 If

Includes mob of equipment:, excavatron, and
installation of sheet piles.

SUB:20.04. Site . Includes revegetation at end of project Best professional judgement
Restoration

SUB:21.02.02 Demobilize . Includes demobilization of field office, storage, and Best professional judgement
Personnel and Equipment decontamination trailers

SUB:21.04.02. Demobilize . Includes decomobilization of field office, storage, and Best professional judgement
Temp Facilities decontamination trailers

• Crew and Equipment:
Fixed Price Contractora Group 6 Operator, 3 Group
I Laborer, and 3 Group 2 Laborers

. Equipment: I backhoe, I pickup truck

. Output:
Assumed duration for this a ctivity is I crew day

SUB:21.05 Disconnect . Includes disconnecting electricity, telephone, water, Best professional judgement
Temporary Utilities and sewer services
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:21.04.02. Remove • Crew and Equipment: Best professional judgement
Decon Area Fixed Price Contractor:l Group 6 Operator, 3 Group

I Laborers, and 3 Group 2 Laborers
Equipment: I backhoe, I pickup
Output:
Assumed duration for this activity is I crew day.

SUB:21.06. Post- • Includes post-construction submittals by fixed-price Best professional judgement
Construction Submittals contractor

WHC:02.08.02. Ground • Assume sampling of 7 monitoring wells on a DOE Cost Meeting
Water Analysis semiannual basis for the 12-year lifecycle.

(14 samples)
• Assume monthly performance monitoring of 7 wells Best professional judgement

for the 12-year lifecycle.
(84 samples)
- Total samples = 98

• 90% of samples analyzed by mobile lab DOE Cost Meeting
(90% of 98 = 88)

• All on-site samples analyses performed by WHC DOE Cost Meeting
mobile lab

WHC:02.08.03. Take • Assume sampling of 7 monitoring wells on a DOE Cost Meeting
Ground Water Samples semiannual basis for the 12-year lifecycle.

(14 samples)
• Assume 2 Field Technicians for 6 hours on a Best professional judgement

semiannual basis for the 12-year lifecycle.
(24 hrs/yr)

WHC:06.03. Vertical • Assume WHC QA and Safety oversite for the Best professional judgement
Barrier (Sheet Pile Wall), construction project.
Yr I
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:06.05. Operation and • WHC Allowance for Electricity Vendor catalogs, vendor quotes
Maintenance Wells: 147 kW-h/d

Assume 24 hr/day x 365 days/yr
Total = 53,600 kW-h/yr

WHC:13.21.I 1 Prepare • Assume 2 FTE's for 6 months per year HR-3 Cost Workshop
Annual Report Yr I

WHC: 13.21.11. Prepare • Assume 2 FTE's for 4 months per year HR-3 Cost Workshop
Annual Report Yrs 2-12
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TASK NUMBER ASSUMPTI ONS JUSTIFICATION

ANA:02.08.02. Ground • ,}lssume shake -1down period with following sampling Best professional judgement
Water Analysis Yr - I of treatme;nt syistem:

First 2 days: Sample every four hours of
inffluent and effluent (24 samples)
Next 5 days: I sample per day of influent and
effluent (10 samples)
Next 7 weeks: I sample per week of influent
and effluent
(14 samples)

• I sample per ion exchange media canister Best professional judgement
regeneration (7 days) of the influent and effluent for
the 12-yr lifecycle (104 samples/yr)

. Assume sampling of 7 monitoring wells on a Best professional judgement
semiannual basis for the 12-year lifecycle
(14 sarnples/yr)
- Total samples = Yr I - 166

• All on-site sample analyses performed by WHC DOE Cost Meeting
mobile lab

• 10% off-site verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol.

(10% of166=17ea)

ANA:02.08.03. Ground • Assume I sample per ion exchange media canister Best professional judgement
Water Analysis Yrs 2-12 regeneration (7 days) of influent and effluent for the

12-yr lifecycle.
104 samples/yr)

. Assume sampling of 7 monitoring wells on a Best professional judgement
semiannual basis for the 12-yr lifecycle
(I4 samples/yr)

. All on-site samples analyses performed by WIIC DOE Cost Meeting
mobile lab

• 10'8, off'-site verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol
(10% of 118 - 12 ea)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.02.02 Mobilize Includes mobilization of field office, storage,and Best professional judgement
Trailers decontamination trailers

SUB:0I.04.01 Setup • Includes setup of field office, storage, and Best professional judgement
Trailers

-
decontamination trailers

SIJB:01.04.02. Construct • Work to be Performed: Best professional judgement
Decon Area Construct decontamination area/padl for equipment

and vehicles.
. Crew and Equipment

Fixed Price Contractor: I Group 6 Operator, 3 Group
I Laborers, and 3 Group 2 Laborers
Equipment: I backhoe, I pickup truck

• Output:
Assumed duration for this activity is 3 crew days

• Allowance for Tank
Assume 1000 gal plastic tank for water collect ion

SUB:0I.04.03 Site Survey • Survey for artifacts Best professional judgement

SUB:01.05 Construct • Includes connections for temporary electricity, Best professional judgement
Temporary Utilit ies telephone, water, and sewer facilities

SUB:01.06 Pre- • Includes pre-construction submittals by fixed--price Best professional judgement
Construction Sub mittals contractor

SU11:03.03 Earth work • Includes dirtwork to prepare site Best professional judge ment

SUB:03.04. • Access Roads to Wells Well spacing utilized to estimate
Roads/Parking/CWrbs/ Assume 1500 If of road per well, 10 ft wide, native road placement, Richardson Cost I
Walks materials Estimating Guide

1500 If/well x 12 wells = 18,000 If

SUB:03.05. Fencing • Allowance for Permanent Fencing Industry standard, Best professional
Assume 7 ft high security fence judgement

SUB:03.06 Electrical • Includes pulling power to site Best professional judgement
Distribution
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06. Groundwater • Drill/install extraction wells Modelling, geological reports, and
Collection and Control Note: 6 new extraction wells and 6 new injection actual costs from WFIC RCRA

wells, 100 ft deep, 8 in diameter, screened for 50 ft. drilling program
Unit cost is assumed to include handling and
packaging of contaminated well cuttings, transport to
the disposal facility, and associated disposal fees.

• Allowance for Well Pumps and Installation - 10 GPM Richardson C:ost Estimating Guide,
. Allowance for Controls and Connections at Well Best professional judgement

Heads
. Allowance for Water Level Monitoring Best professional judgemcnt

Instrumentation
• Assume 5 peizometers per extraction well using well Best professional judgement

points.

• Allowance for Well Head Covers Best professional judgement
Assume manhole type cover at each well head

• Allowance for Well Testing Best professional judgement

SUB:06.01.04. Operations • Allowance for Well Workover Best professional judgement
and Maintenance 3, 6, 9 Assume I workover every 3 yrs for each well for the

12-year lifecycle.
Workovers in year 3,6,9

• Allowance for Well Pump Replacement Best professional judgement
Assume one pump replacement and installation per
well every 3 years for the 12-year lifecycle
Replacement in years 3,6,9
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06.0I.9X. Site Piping • Allowance for Piping from Well Well spacing utilized to estimate
Head to Treatment Plant flow line length, Best professional

Assume 1500 If of double-wall PVC piping per judgement
extraction well ^
1500, If/well x 6 wells = 9,000 If

. Allowance for Leak Detection

. Allowance for Force Main Discharge Piping ^
Assume 1500 If single-wall PVC piping per injection
welli

1500 If/well x 6 wells = 9,000 If

SUB:I2. Chemical • Excaivate and Install Building Foundation Vendor quote
Treatment Install Butler Building

Assume a prefabricated heated building complete
with frame, doors, roll up doors, gutters, insulation,
and roof vent.

• Ion Exchange Equipment/Staging Vendor quote, results from
Includes I x 60 gpm treatment system, resin regen treatability Study
equipment, 4 vessels. Resin included in O&M.

. Vapor Recompression Evaporator Vendor quote
Capacity = 1.2 gpm, includes start-up boiler, 2'7u
reject Richardson Cost Estimating Guide

• Rotary Drum Filter/Dryer
Liquid Loading = 1.2 gpm x 0.02 = 0.024 gpm (12
Ibs/hr), 4 sf drying area Vendor Catalog

. Steam Generator
Load = 12 lb/hr, 20,000 BTU Best professional judgement

• Allowance for Bldg Electrical
Includes lighting, fixtures, motor starters, controllers,
junction boxes, transformer, chart recorders,
annunciators, panels, conduit, and wiring. Best professional judgement

. Allowance for Bldg Mechanical
Includes equipment installation and connections,
controls/instrumentation, interior piping (plastic),

floor drains and piping, and HVAC.
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:20.04 Site • Includes revegetation at end of project Best professional judgement

Restoration

SUB:21.04. Demobilze • Includes removal of decontamination area Best professional judgement
Temp Facilities • Crew and Equipment:

Fixed Price Contractor:l Group 6 Operator, 3 Group
I Laborer, and 3 Group 2 Laborers

. Equipment: 1 backhoe, I pickup truck

. Output:
Assumed duration for this activity is I crew day

SUB:21.05 Disconnect • Includes disconnecting electricity, telephone, water, Best professional judgement
Temportry Utilities and sewer services

S11B:21.06 Post- • Includes post-construction submittals by fixed-price Best professional judgement
Construction Submittals contractor

WHC:02.08.02. Ground • Assume shake-down period with following sampling Best professional judgement, cost
Water Analysis Yr - I of treatment system: meeting

- First 2 days: Sample every four hours of
influent and effluent (24 samples)

- Next 5 days: I sample per day of influent and
effluent (10 samples)

- Next 7 weeks: I sample per week of influent

and effluent (14 samples/yr)
- Total samples Yr I = 166

. 90% of samples analyzed a mobile lab DOE Cost Meeting
(90% of 166 = 149)

• HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting
lifecycle plus an additional 48 samples during the
shake-down period.
(Yr I = 1,1 43 samples)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:02.08.03. Ground • Assume I sample per ion exchange media canister Best professional judgement
Water Analysis Yr 2 - 12 regenerution (7 days) of the influent and effluent for

the 12-yr lifecycle.
(104 samples/yr)

. Assume sampling of 7 monitoring wells on a DOE Cost Meeting i
semiannual basis for the 12-year lifecycle.
(14 samples/yr)
- Total Samples Yrs 2-12 = 118

. 90% of samples analyzed at mobille lab DOE Cost Meeting

(90% of 118 = 106)
• IiACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting

lifecycle.
(1,095 samples/year)

WHC:02.08.04. Ground • Assume sampling of 7 monitoring wells on a DOE Cost Meeting
Water Monitor Samples semiannual basis for the 12-year lifecycle.

(14 samples/yr)
• Assume 2 field technicians for 12 hours on a Best professional judgement

semiannual basis for the 12-year lifecycle.
(24 hrs/yr)

WHC:12.05.06 Personnel • Includes operator time and allowance to attend 40- Best professional judgement
Training hour training
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TASK NUMBER ASSUMPTIONS JUSTIFICA,tT1O N

WHC:12.05.08 Operations . Treatment facility will be fully staffed with 2 FTE's Best professional judgement
& Maintenance Yrs 1-12 per shift, 3 shifts per day, 7 days per week.

(365 days/yr x 24 hrs/day = 8760 hrs/yr)
. Ion exchange media to be regenerated every 7 days Vendor quote, treatability test

for chromium treatment report results
. 2 FTE crew will be composed of the following

members:

0.25 ea - supervisor
1.00 ea - operator
0.50 - TP tech support
0.25 ea - maintenance engineer

. Allowance for electricity Vendor catalogs, vendor quotes
Wells: 161 kW-hr/d
Recompr Evap: 139 kW-hr/d

(80 kW-hr/1000 gal)
Rotary Filter/Drum: 145 kW-hr
Assume 24 hrs/day x 365 days/yr
Total = 162,425 kW-hr/yr

. Allowance for Water Usage Best professional judgenient
Water for brine solution and rinse during resin
regeneration. Resin regeneration every 7 days.
Assume 2 vessel volumes brine to regen and 6 vessel
volumes to rinse.
4 vessels x (2+6 vessel volumes) x 50 cf/vesscl x I!wk
x 52 wk/yr = 83,200 cf/yr (624,000 gal/yr)

. Ion Exchange Media Replacement Resin replacement Vendor quote, best professional
once per year. judgement
4 vessels x 45 cf/vessel = 180 cf/yr
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:12.05.08 Operation . Disposal Fee for ion exchange media HR-3 Cost Workshop
and Maintenance Assume disposal at ERDF for years 1-12 of the 12-

year lifecycle
Disposal Fee for Regen Solids Media HR-3 Cost Workshop
Derived from resin regeneration.
Assume disposal at ERDF for years 1-12 of the 12- 11R-3 Cost Workshop
year lifecycle

Assume TDS = 325 ppm Best professional judgement

Well TDS: 1,366 cf/yr
Salt TDS: 2,253 cf/yr
Regen H fJ TDS: 27 cf/yr
Total = 3,646 cf/yr
Assume 50% volume increase to stabilize solids HR-3 Cost Workshop
1.5 x 3,646 cf/yr = 5,469 cf/yr
Allowance for Salt to Regenerate Resin Vendor quote
Assume 2 vessel volumes/wk of 4 molar NaCl brine
to regenerate resin. Requires 5,850 lbs/wk of NaCl x
52 wks/yr = 304,200 Ibs/yr(152:tons/yr)

WHC:12.05.1 I. Prepare . Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Annual Report Yr I

WII(':12.05.12 Prepare Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Annual Report Yrs 2-12
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TASK NUMBER ASLSUMPTIONS JUSTI FICATION

ANA:02.08.02. • Assume shake-down period with the following sampling schedule Best professional judgement
Ground Water forthe treatment system:
Analysis (YR I) - First 2 days: Samples every four hours of influent and effluent

(24 samples)
- Next 5 days: I sample per day of influent and effluent (10

samples)
- Next 7 weeks: I sample per week of influent and effluent (14

samples)
. I sample per filter change out (I week) of the influent and effluent Best professional judgement

for the 12-yr lifecycle (104 samples/yr)
• Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement

the 12-year lifecycle (14 samples/yr) - Total samples = 166
. All on-site samples analyses performed by WHC mobile lab DOE Cost Meeting
. 10% off-site verification analysis of reduced analyte list with CLP DOE Cost Meeting
protocol.(10'ffi of 166 = 17 ea)

ANA:02.08.03. • Assume I sample per filter change out (I week) of the influent and Best professional judgement
Ground Water effluent for the 12-yr lifecycle. (104 samples/yr)
Analysis (YRS 2- • Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement
12) the 12-year lifecycle (14 sa,mples/yr) - Total Samples = 118

• All on-site sample analyses performed by WHC mobile lab DOE Cost Meeting
• 10% off-site verification analysis of reduced analyte list with CLP DOE Cost Meeting

protocol (100% of 118 = 12)

SUB:01.02.02 • Includes mobilization of field office, storage, and decon trailers Best professional judgement
Mobilize Trailers

SUB:0I.04.01. • Includes setup of field office, storage, and decon trailers Best professional judgement
Setup/Construct
Temporary

Facilities
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.04.02. • Work to be performed: Best professional judgement
Construct Decon Construct decontamination area/pad for equipment and vehicle,.
Area • Crew and Equipment

• Fixed,Price Contractor: I Group 6 Operator, 3 Group I Laborers,
3 Group 2 Laborers
Equipment: I backhoE!, I pickup truck
Assumed duration for this activity is 3 crew days.

• Allowance for Tank
Assume 1000 gal plast ic tank for water collection

SUB:01.04.03. Site • Surve7l site for construction Best profess:ional judgement
Survey

SUB:01.05. • Includes connections for teniporary electricity, telephone, water, Best professional judgement
Construct and sewer services i
Temporary

Utilities

SUB:01.06. Pre- • Includes pre-construcl:ion sutbmittals by fixed-price contractor Best professional judgement
Construction
Submittals

SUB:03.03. • Includes dirtwork to prepare site Best professional judgement
Earthwork

SUB:03.04. • Assume 1500 If of access road per well. 10 ft wide, native materials Well spacing utilized to estimate
Roads/Parking/ 1500 IE/well x 12 wells = 18,000 If road placement, Richardson Cost
Curbs/Walks Estimating Guide

SUB:03.05. • Allowance for Permanent Fencing Industry standard, Best professional
Fencing Assum e 7 ft high secu rity fe nce judgement

SUB:03.06 • Includes pulling power to site Best professional judgement
Electrical
Distribulion
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06. • Drill/Install Extr/Inject Wells Modelling, geological reports,
Groundwater Note: 6 new extraction wells and 6 new injection wells, 100 f t and actual costs from WHIC RCRA
Collection & deep, 8 in diameter, screened for 50 ft. Unit cost is assumed to Drilling Program
Control include handling and cuttings, transport to the disposal facility,

and associated disposal fees.
• Allowance for Well Pumps - 10 gpm Richardson Cost Estimating Guide,
• Allowance for Water Level Monitoring Instrumentatiout Best professional judgement
Assume 5 peizometers per extraction well using well ppints

. Allowance for Well Head Covers Best professional judgement
Assume manhole type cover at each well head

. Allowance for Well Testing Best professional judgement

SUB:06.01.04 • Allowance for Well Workover Best professional judgement
Operations and Assume I workover for every 3 yrs. for each well; workovers in
Maintenance 3,6,9 years 3,6;9 ^

• Allowance for Well Pump Replacement. Assume I pmmp Best professional judgement
replacement per extraction well every 3 years; pump replacements
in years 3,6,9

SUB:06.01.9X. • Allowance for Piping from Well Head to Treatment Plant Well spacing utilized to estimate
Site Piping Assume 1500 If of double-wall PVC piping per extraction well. flow line length, Best professional

1500 If/well x 6 wells = 9000 If judgement
• Allowance for Force Main Discharge Piping
Assume 1500 If of single--wall PVC for each injection well.
1500 If/well x 6 wells - 9000 If
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:13.21.04. . Excavate and Install Building Foundation Best professional judgement
Construction of . Install Butler Building
Permanent Plant Assume a prefabricated heated building complete with frame,

doors, roll up doors, gutters, insulation, and roof vent.
. Reverse Osmosis Equipment/Staging Vendor quote

Includes I - 60 gpm treatment system, 225 psi inlet pressiure, 10%
reject

. Vapor Recompression Evaporator Vendor quote

Capacity = 60 gpm x 0.1 = 6 gpm, includes startup boiler,. 2% reject
. Rotary Drum Filter/Dryer Richardson Cost Estimating Guide

Liquid loading: 60 gpm x 0.1 x 0.02 = 0.12 gpm = 60 lbs/hr
Drying area = 10 sf

. Steam Generator Vendor catalog
Evaporate 0.12 gpm = 60 lbs/hr 103,000 BTU

. Allowance for Bldg Electrical Best professional judgement
Includes lighting, fixtures, motor starters, controllers, junction
boxes, transformer, chart recorders, annunciators, panels; conduit,
and wiring.

. Allowance for Bldg Mechanical Best professional judgement
Includes equipment installation and connections,
controls/instrumentation, interior piping (plastic), floor drains and
piping, and HVAC.

SUB: 20.04 Site . Includes revegelation at end of project Best professional judgement
Restoration

SUB: 21.02.02 . Demobilize field office, storage, and decontamination trailers Best professional judgement
Demobilization

SUB: 21.04.02. . Includes removal of decontamination area Best professional judgement
Remove Decon . Crew and Equipment:
Area-Yr 12 Fixed Price Contractor:l Group 6 Operator, 3 Group I Laborers,

and 3 Group 2 Laborers
Equipment: I backhoe, I pickup

Output: Assumed duration for this activity is I crew day

U
O

om
w %h
^-r
D `4,°



CJ

N

ASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB 21.05 • Includes disconnecting electricity, telephone, water, and sewer Best professional judgement

Disconnect
F

services.
Temporary

Utilities

SUB 21.06 Post- • Includes post-constructioo submittals by fjxed-price contractor Best professional judgement

Construction
Submittals

WHC:02.08.02. • Assume shake-down period with the following sampling of Best professional judgement, cost

Ground Water treatment system: meeting
Analysis-Yr I - First 2 days: Sample every four hours of influent and effluent

(24 samples) I

- Next 5 days: I sample per clay of influent and effluent
(10 samples)

- Next 7 weeks: I sample per week of influent and effluent
(14 samples)

. I sample per filter change out (I week) of the influent and effluent Best professional judgement

for the 12-yr lifecycle ( 104 saimples/yr)
• Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement

the 12-year lifecycle (14 samples/yr)
- Total samples = 166

. 90% of samples for analysis at mobile lab
(90% of 166 = 149)

• HACH kit samples are taken I per shift for the 12-yr lifecycle plus DOE cost meeting
an additional 48 samples during the shake-down period.
(1143 samples) DOE cost meeting

. IIACII Kit Replacement
Assume I per yr
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TASk N UMBER 177 ASSUMPTIONS JUSTIFICATION

WIIC:02 (18.03. • I sample per filter change out (I week) of the influent and effluent Best professional judgement
Ground Water for the 12-yr lifecycle (104 samples/yr)
Analysis-Yrs 2-12 • Assunne sannpling of 7 monitoring wells on a semiannual basis for

the I2-year lifecycle ( 14 samples/yr) DOE cost meeting

- Total sari^ples = 118
• 90% of samples for analysis at mobile lab

(9044, of I = 106)
• HACH kit yamples are taken I per shift for the 12-yr lifecycle DOE cost meeting

(1143 sampibs)
• WHC'HACW kit Replacement DOE cost meeting
Assume I per yr

WHC:02.08.04. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE cost meeting
Ground Water the I%-yeailifecycle.
Monitor Samples ( 14 saimples/yr)

• Assuipe 2 field technicians for 6 hours on a semiannual basis for Best professional judgement
the 12-year lifecycle.

(24 hrs/yr)

WHC:13.2'.1.06. • Note: This account to allow for operator time and an allowance for Best professional judgement
Personnel Training 40 hour trai ning course

WHC: 13.21.08. • Treatment facility will be fully staffed with 2 FTE's per shift, 3 Best professional judgement
Operation and shifts per day, 7 days per week.
Maint-Yrs I-12 (365 days/year x 24 hrs/day = 8760 hrs)

• Reverse Osntosis filters will be replaced every week for the 12- Best professional judgement
year lifecycle.

• 2 FTE crew will be composed of the following members:
0.25 ea - supervisor
1.00 ea - operator
0.50 ea - TP tech support
0.25 ea - maintenance supervisor
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:13.21.08. . Allowance for Electricity Vendor catalogs, vendor quotes

Operation and Wells: 161 kW-hr/d
Maint-Yrs 1-12 RO System: 237 kW-hr/d
(Continued) Recompr Evap: 691 !,kW-hr/d

Rotary Filter/Drum: 722 kW-hr/d
Assume 24 hrs/day x. 365 days/yr
Total = 661,015 kW-hr/yr

. RO System Chemicals Vendor quote
Includes scale inhibitors,$0.29/1000 gal
60 gpm x 1440 m/d x 365 d/y = 31.5 MMgpy

. Reverse Osmosis Filter Replacement
Assume replacementof' 2 filters on a weekly basis for the 12-year Best professional judgement

lifecycle. ( 52 wk/yr x 2 filters/wk)
. Disposal Fee for Reverse Osmosis Filters HR-3 Cost Workshop
Assume disposal at ERDF for years 1- 12 of the 12-yealr lifecycle.
Assume each filter to be 40 cu ft.

. Disposal Fee - Evaporation Cake Best professional judgement
60 gpm x 325 ppm = 3.75 cf/day
3.75 cf/day it 365 days = 1369 cf/year
Assume 5094, volume increase to stabilize evaporation cake HR-3 Cost Workshop
1.5 x 1369 cf/yr = 2054 cf/yr

. Allowance for Water Usage.
Assume 1000 gal per month usage for the 12 year lifecycle

Best professional judgement

WHC:13.21.1 I. . Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Prepare Annual
Report(Yr- I)

WIIC:13.21.12. . Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Prepare Annual
Report (Yrs 2-12)
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TASK NUMBER ASSIIMP•I'IONS I PUSTIFICATION

ANA:02.08.02. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting
Ground Water the 12-year lifecycle (14 sarnples/yr)
Analysis (Yrs 1-12) • All on-site sample analyses performed by WHC mobile 6ab.

• 10% off-site verification analysis of reduced analyte list with CLP i
protocol. (10% of 14 = I ea)

WHC:02.08.02. • Assume sampling of 7 monitoring well on a semiannual basis for DOE Cost Meeting
Gruund Water the 12-year lifecyclc (14 samples/yr) - Total samples = 14
Analysis (Yrs I-12) • 90% of samplcs for analysis at mobile lab i

(90% of 14 = 13)

WHC:02.08.04. • Assume sampling of 7 monitoring wells on a semiannual basis for DOE Cost Meeting
Ground Water the 12-year lifecycle. (14 samples/yr)
Monitor Samples • Assume 2 field technicians for 6 hours on a semiannual basis tior

the 12-year lifecycle. (24 hrs/yr)

WHC:13.21.11 • Assume 2 FJTE's for 6 months each year HR-3 Cost Workshop
Prepare Annual

Report (Yrs 1-12)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.02. Ground • Assume sampling of 7 monitoring wells on a Best professional judgement
Water Analysis Yr 1-12 semiannual basis for the 12-year lifecycle.

(14 samples)
. Assume monthly performance monitoring of 7 wells Best professional judgement

for the 12-year lifecycle.
(84 Samples)
- Total samples = 98

. All on-site sample analyses performed by WHC DOE Cost Meeting
mobile lab

. 10% off-site verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol.
(10% of 98 = 10 ea)

SUB:01.02.02 Mobilize • Includes mobilization of field office, storage, and Best professional judgement
Trailers decontamination trailers

SUB:01.04.01 Setup • Includes setup of field office, storage, and Best professional judgement
Trailers decontamination trailers

SUB:01.04.02. Construct • Construct decontamination area/pad for equipment Best professional judgement
Decon Area and vehicles

• Crew and Equipment:
Fixed Price Contractor: I Group 6 Operator, 3 Group
I Laborers, and 3 Group 2 Laborers
Equipment: I Backhoe, I pickup truck
Output:
Assumed duration for this activity is 3 crew days.

. Allowance for Tank
Assume 1000 gal plastic tank for water collection

SUB:01.04.03 Site Survey • Survey site for construction Best professional judgement

SUB:01.05 Construct • Includes connections for temporary electricity, Best professional judgement
Temporary Utilities telephone, water, and sewer facilities
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TASK NUMBE^- ASSUMPTIONS JUSTIFICATION

SUB:01.06 Pre- • Includes pre-construction submittals by fixed-price Best professional judgement
Construction Submiittals contractoi

SUB:03.03 Earthwork • Includes dirtwork to prepare site Best professional judgement

SUB:03.04. • Access Rciads to Wells 1 Well spacing utilized to estimate
Roads/Parking/ Assume 1500 If of road per well, 10 ft wide, native road placement, Richardson Cost
Curbs/Walks materials Estimating Guide

1500 If/w ell x 14 wells -121,000 If

SUB:06.01.01. • Drill/Install Extr/Inject'Wells Modelling, geological reports, and
Groundwater Collection Note: 7 new extraction vvells and 7 new injection actual costs from the WHC RCRA
and Control wells, 233 ft deep, 8 in diameter, screent;d for 50 ft. drilling program

Unit cost is assumed to include handling! and
packaging of contaminated well cuttings, transport to
the disposal facility and associated disposal fees.

• Allowance for well Head Covers
Assume manhole type cover at each well head

• Allowance for Well Pumps-50 gpm
. Allowance for Controls and Connections at Well Best professional judgement

Heads Richardson Cost Estimating Guide,
. Allowance for Water Level Monitoring Best professional judgement

Instrumentation
• Assume 5 piezometers per extraction well using well Best professional judgement

points

• Allowance lor well testing Best professional judgenient

Best professional judgement

SUB:06.01.04. Operations • Allowance for Well Workover Best professional judgement
and Maintenance 3,6,9 Assume I every 3 years for each well for the 12-year

lifecycle. Workovers in years 3,6,9
. Allowance for Well Pump Best professional judgement

Assume I pump replacement per extraction well
every three years for the 12-year lifecycle. Pump

replacement i n years 3,6,9.
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06.01.9X. Site Piping • Allowance for Piping from extraction well to Well spacing utilized to estimate

consolidation facility. flow line length, Best professional
Assume 1500 Ifiof double-wall PVC piping per judgement
extraction well. 1500 If/well x 7 wells = 10500 If

• Allowance for I^eak detection
. Allowance for Force Main Discharge Piping

Assume 10,500 If double-wall PVC piping per
injection well. I5001f/well x 7 wells = 10500 If

SUB:20.04 Site Restoration • Includes revegetation at end of project Best professional judgement

SUB:21.02.02 Demobilize • Demobilize field office, storage, and decontamination Bestprofessional judgement
Trailers trailers

SUB:21.04.02. Remove • Work to be perf'ormed: Best professional judgement
Decon Area Remove decontamination area/pad for equipment and

vbhicles
• Crew and Equipment:

Fixed Price Contractor: I Group 6 Operator, 3 Group
I Laborers, and 3 Group 2 Laborers
Equipment: I backhoe, I pickup
Output:
A ssumed durati on for this activity is I crew day.

SUB:21.05 Disconnect • Includes disconnecting electricity, telephone, water, Best professional judgement
Tempurary Utilities a nd se w er servi ces

SUB:21.06 Post- • Includes post-construction submittals by fixed-price Best professional judgement
Construction Submittals co ntractor

U
O

t7

a A



q(ti.!^'s9J.Ll^^V

C7

TASK NUMBER ^ ASSUMPTIONS JUSTIFICATION

WHC:02.08.02. Ground • Assume sampling of 7 monitoring wells on a DOE Cost Meeting

Water Analysis semiannual basis for the 12-year lifecycle.
(14 samples)

. Assume monthly performance monitoring of 7 wells
for the 12--year lifecycle.
(84 samples)
- Total samples = 98

. 90% of samples analyzed by mobile lab
(^096 of 98 = 88)

. AII on-site: samples analyses performed by WHC
mobile lab

WHC:02.08.03. Take • Assume sampling of 7 monitoring wells on a DOE Cost Meeting
Ground Water Samples semiannual basis for the 12-year lifecycle.

(.14 samples)
. F^ssume 2 Field Technicians for 6 hours on a Best Professional Judgement

semiannual basis for the 12-year lifecycle.
(24 hrs/yr)

WHC:06.03. Hydraulic • Assume WHC QA and safety oversite for the Best professional judgement
Control, Yrs 1-12 construction project.

WHC:06.05. Operation and • Allowance for Electricity Vendor catalogs, vendor quotes
Maintenance Wells: 1266 kW-h/d

Assume 24 hr/day x 365 days/yr
Total = 462,090 kW-h/yr

WHC: 13.21.1 I. Prepare • Assume 2 FTE's for 6 months per year HR-3 Cost Workshop
Annual Report (Yr 1)

WHC: 13.21.12 Prepare • Assume 2 FTE's for 4 months per year HR-3 Cost Workshop
Annual Report (Yrs. 2-12)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

ANA:02.08.02. Ground . Assume shake-down period with following sampling Best professiorpal judgement
Water Analysis Yr - I of treatment system:

I

First 2 days: Sample every four hours of
influent and effluedt (24 samples)
Next 5 days: I sample per day of influent and i
effluent (10 samples)
Next 7 weeks: I sample per week of influent ^
and effluent
(14 samples)

• 1 sample per ion exchange media canister Best professional judgement
regeneration (7 days) of the influent and effluent for ^
the 12-yr lifecycle (104 samples/yr)

. Assume sampling of 7 monitoring wells on a Best professional judgement
semiannual basis for the I2-year lifecycle
(14 samples/yr) ^
- Total samples = Yr I- 166

. All on-site sample analyses performed by WHC DOE Cost Meeting
mobile lab

• 10% off-site verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol. '

(100/6 of 166 = 17 ea)

ANA:02.08.03. Ground . Assume I sample per ion exchange media canister Best professional judgement
Water Analysis Yrs 2-12 regeneration (7 days) of infh'ient and effluent for the

12-yr lifecycle.
104 samples/yr)

. Assume sampling of 7 monitoring wells on a Best professional judgement

semiannual basis for the 12-yr lifecycle
(14 samples/yr)

. All on-site samples analyses performed by WHC DOE Cost Meeting
mobile lab

. 10% off-site verification analysis of reduced analyte DOE Cost Meeting
list with CLP protocol
0 0'ffi of 118 - 12 ea)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:01.02.02 Mobilize • Includes mobilization of field office, storage, and Best professional judgement

Trailers decontamiuation trailers

SlJB:01.04.01 Setup • Includes setup of field office, storage; and Best professional judgement
T'railers decontamination trailers

SUB:01.04.02. Construct • Work to be Performed: Best professional judgement
Decon Area Construct decontamination area/pad for equipment

and vehicles.
• Crew and Equipment

Fixed Price Contractor, I Group 6 Operator, 3 Group
I Laborers, and 3 Group 2 Laborers

• Output:
Assumed duration for this activity is 3 crew days

• Allowance for Tank
Assume 1000 gal plastic tank for water collection

SUB:01.04.03 Site Survey • Survey for artifacts Best professional judgement

SUB:01.05 Construct • Includes connections for temporary electricity, Best professional judgement
Temporary Utilities telephone, water, and sewer facilities

SUB:0I.06 Pre- • Includes pre-construction submittals by fixed-price Best professional judgement
Construction Submittals contractor

SUB:03.03 Earthwork • Includes dirtwork to prepare site Best professional judgement

SUB:03.04. • Access Roads to Wells Well spacing utilized to e!stimate
Roads/Parking/Curbs/ Assume 1500 If of road per well, 10 ft wide, native road placement, Richardson Cost
Walks imaterials Estimating Guide

1500 If/well x 14 wells = 21,000 If

SUB:03.05. Fencing • Allowance for Permanent Fencing Industry standard, Best professional
Assume 7 It high security fence judgement

SUB:03.06 Electrical • I ncludes pulling power to site Best professional judgement
Distribution
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TASK NUMBER ASSUMPTIONS JUSTIFIICATION

SUB:06. Groundwater . Drill/install extraction wells Modelling, geological reports, and
Collection and Control Note: 7 new injection wells, 233 ft deep, 8 in actual costs from WHC RCRA

diameter, screened for 50 ft. Unit cost is assumed to drilling program
include handling and packaging of contaminated well
cuttings, transport to the disposal facility, and
associated disposal fees.

. Allowance for Well Pumps and Installation 50 GI'M Richardson Cost Estimating Guide,

. Allowance for Controls and Connections at Well Best professional jpdgement

Heads
. Allowance for Water Level Monitoring Best professional judgen ent

Instrumentation

. Assume 5 peizometers per extraction well using well 13est professional judgement
points.

. Allowance for Well Head Covers Best professional judgernent
Assume manhole type cover at each well head

. Allowance for Well Testing Best professional j udgement

SUB:06.01.04. Operations . Allowance for Well Workover Best professional judgement
and Maintenance 3, 6, 9 Assume I workover every 3 yrs for each well for the

12-year lifecycle.

Workovers in year 3,6,9
. Allowance for Well Pump Replacement 13est professional judgentent

Assume one pump replacement and installation per
well every 3 years for the 12-year lifecycle
Replacement in years 3,6,9
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TASK NUMBER ASSUMPTIONS JUSTI FICATION

SUB:06.01.9X. Site Piping . Allowance for Piping from Well Well spacing utilized to estimate
Head to Treatment Plant flow line length, Best professional
Assume 1500 If of double-wall PVC piping per judgement
extraction well
1500 If/well x 7 wells = 10,500 If

. Allowance for Leak Detection

. Allowance for Force Main Discharge Piping
Assume 1500 If single-wall PVC piping per injection
well
1500 If/well x 7 wells = 10500 If

SUB:12. Chemical . Excavate and Install Building Foundation Vendor quote
Treatment Install Butler Building

Assume a prefabricated heated building complete
with frame, doors, roll up doors, gutters, insulation,
and roof vent.

. Ion Exchange Equipment/Staging Vendor quote, results from
Includes I x 350 gpm treatment system, resin regen treatability study
equipment, 20 vessels. Resin included in O&M.

. Vapor Recompression Evaporator Vendor quote
Capacity = 6 gpm, includes start-up boiler, 2% reject

. Rotary Drum Filter/Dryer Richardson Cost Estimating Guide
Liquid Loading = 6 gpm x 0.02 = 0.12 gpm (60
Ibs/hr), 16 sf drying area

. Steam Generator Vendor Catalog
Load = 60 Ib/hr, 103,000 BTU

. Allowance for Bldg Electrical Best professional judgement
Includes lighting, fixtures, motor starters, controllers,
junction boxes, transformer, chart recorders,
annunciators, panels, conduit, and wiring.

. Allowance for Bldg Mechanical Best professional judgement
Includes equipment installation and connections,
controls/instrumentation, interior piping ( plastic),
floor drains and piping, and HVAC.
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TASK NUMBER ASSUMPTIOINS JUSTIFICATION

SUB:20.04 Site • Includes revegetation at end of project Best professional juc4gement
Restoration

SlIB:21.04. Demobilze • Includes removal of decontamination area Best professional judgement
Temp Facilities • Crew and Equipment:

Fixed Price Contractor:l Group 6 Operator, 3 Group
I Laborer, and 3 Group 2 Laborers

. Equipment: I backhoe, I pickup truck
• Output:

Assumed duration for this activity is I crew day

SUB:21.05 Disconnect . Includes disconnecting electricity, telephone, water, Best professional judgement
Temporary Utilities and sewer services

S11B:21.06 Post- • Includes post-construction submittals by fixed-price Best professional judgement
Construction Submittals contractor

WHC:02.08.02. Ground • Assume shake-down period with following sampling Best professional judgement, cost
Water Analysis Yr - I of treatment system: meeting

- First 2 days: Sample every four hours of
influent and effluent (24 samples)

- Next 5 days: I sample per day of influent and
effluent ( 10 samples)

- Next 7 weeks: I sample per week of influent
and effluent (14 samples/yr)

- Total samples Yr I = 166
• 90% of samples analyzed a mobile lab DOE Cost Meeting

(900/o of 166 = 149)
. HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting

lifecycle plus an additional 48 samples during the
shake-down period.
(Yr I = 1,143 samples)
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

rWHC:02.08.03. Ground • Assume I sample per ion exchange media canister Etest professional judgement
Water Analysis Yr 2- 12 regeneration (7 days) of the influent and effluent for

the 12-yr lifecycle.
(104 samples/yr)

• Assume sampling of 7 monitoring wells on a DOE Cost Meeting
semiannual basis for the 12-year lifecycle.
(14 samples/yr)

- Total Samples Yrs 2-12 = 118
. 90'If, of samples analyzed at mobile lab E)OE Cost Meeting

(90% of 118 = 106)
. HACH kit samples are taken I per shift for the 12-yr DOE Cost Meeting

lifecycle.
(1,095 samples/year)

WHC:02.08.04. Ground • Assume sampling of 7 monitoring wells on a [?OE Cost Meeting
Water Monitor Samples semiannual basis for the 12-year lifecycle.

(14 samples/yr)
• Assume 2 field technicians for 6 hours on a Elest professional judgement

semiannual basis for the 12-year lifecycle.
(24 hrs/yr)

WHC:12.05.06 Personnel • Includes operator time and allowance to attend 40- t3test professional judgement
Training hour train ing
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TASK INIUMBER ASSUMPTIONS JUSTIFICATION

WHC:12.05.08 Operations • Treatment facility will be fully staffed with 2 FTE's Best professional judgement
& Maintenance Yrs 1-12 per shift, 3 shifts per day, 7 days per week.

( 365 days/yr x 24 hrs/day = 8760 hrs/yr)
. Ion exchange media to be regenerated every 7 days Vendor quote, treatability test

for chromium treatment report results
. 2 FTE crew will be composed of the following

members:
0.25 ea - supervisor
1.00 ea - operator
0.50 - TP tech support
0.25 ea - maintenance engineer

• Allowance for electricity Vendor catalogs, vendor quotes
Wells: 1266 kW-hr/d
Recompr Evap: 691 kW-hr/d

(80 kW-hr/I000 gal)
Rotary Filter/Drum: 722 kW-hr
Assume 24 hrs/day x 365 days/yr
Total = 977,385 kW-hr/yr

. Allowance for Water Usage Best professional judgement
Water for brine solution and rinse during resin
regeneration. Resin regeneration every 7 days.
Assume 2 vessel volumes brine to regen and 6 vessel
volumes to rinse.

20 vessels x (2+6 vessel volumes) x 50 cf/vessel x
I/wk x 52 wk/yr = 416,000 cf/yr (3,120,000 gal/yr)
Ion Exchange Media Replacement Resin replacement Vendor quote, best professional
once per year. judgement

20 vessels x 45 cf/vessel = 900 cf/yr
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

WHC:12.05.08 Operation . Disposal Fee for ion exchange media HR-3 Cost Workshop
and Maintenance Assume disposal at ERDF for years 1-12 of the 12-

year lifec,ycle ,
Disposal Fee fpr'Regen Splid# Media HR-3 Cost Workshop
Derived from resin regeneration.
Assume disposalat ERDF? for. years 1-12 of the 12- HR-3 Cost Workshop
year lifecycle
Assume TDS = 325 ppm Best professional judgement
Well TDS;: 7972 cf/yr
Salt TDS: 11,266 cf/yr
Regen HIID TDS:. 135 cf/yr
Total = 19,373 cf/yr
Assume 5096 volume increase,to stabilize solids HR-3 Cost Workshop
1.5 x 19,373 cf/yr = 29,060 cf/yr

. Allowance for Salt to Regenerate Resin Vendor quote
Assume 2 vessel volumes/wk of 4 molar NaCl brine
to regenerate resin. Requ ires; 29,250 lbs/wk of NaCl
x 52 wks/yr = 1,521,000 Ibs/yr (760 tons/yr)

WHC:12.05.11. Prepare . Assume 2 FTE's for 6 months, each year HR-3 Cost Workshop
Annual Report Yr I

WHC:12.05.12. Prepare . Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Annual Report Yrs 2-12
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TASK NUMBER ASSUM PTIONS = JUSTIFICATION ^

ANA:02.08.02. • Assume shake-down period with the following sampling schedule Best professional judgement
Ground Water for the treatment system:
Analysis (YR I) - First 2 days: Samples every four hours of influent and effluent

(24 samples)

- Next 5 days: I sample per day of influent and effluent (10
samples)

- Next 7 weeks: I sample per week of influent and effluent (14
samples)

• I sample per filter change out (I week) of the influent and effluent Best professional judgement
for the 12-yr lifecycle ( 104 samples/yr)

• Assume sampling of 7 monitoring wells on a semiannual basis for Best pirofessional judgement
the 12-year lifecycle (14 samples/yr) - Total samples = 166

. All on-site samples analyses performed by WHC mobile lab DOE Cost Meeting

. 10% off-site verification analysis of reduced analyte list with CLP DOE Cost Meeting
protocol.(10% of 166 = 17 ea)

ANA:02.08.03. • Assume I sample per filter change out (I week) of the influent and Best professional judgement
Ground Water effluent for the 12-yr lifecycle. ( 104 samples/yr)
Analysis (YRS 2- • Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement
12) the 12-year lifecycle ( 14 samples/yr) - Total Samples = 118

• All on-site sample analyses performed by WHC mobile lab DOE Cost Meeting
• 10% off-site verification analysis of reduced analyte list with CLP DOE Cost Meeting

protocol (10% of 118 = 12)

SUB:01.02.02 • Includes mobilization of field office, storage, and decon trailers Best professional judgement
Mobilize Trailers

SUB:0I.04.01. • Includes setup of field office, storage, and decon trailers Best professional judgement
Setup/Construct
Temporary
Facilities
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TASK NUMBER ASSL;IMPTIONS JUSTIFICATION

S11B:01.04.02. . Work to be performed: Best professional judgement

Construct Decon Construct decontamination area/pad for equipment and vehicles.
Area . Crew and Equipment

. Fixed Price Contractor: I Group 6 Operator, 3 Group I l.aborers,

3 Group 2 Laborers ^
Equipment: I backhoe, I pickup truck
Assumed duration for this activity is 3 crew days.

. Allowance for Tank
Assume 1000 gal plastic tank ,for water collection

SUB:0I.04.03. Site . Survey site for construction Best professional judgement
Survey

SUB:01.05. . Includes connections for temporary electricity, telephone, water., Best professional judgement
Construct and sewer services
Temporary

Utilities

St1B:01.06. Pre- . Includes pre-construction submittals by fixed-price contractor Best professional judgement
Consti uction

Submittals

SUB:03.03. . Includes dirtwork to prepare site Best professional judgement
Earthwork

SUB:03.04. . Assume 1500 If of access road per well. 10 ft wide, native materials Well spacing utilized to estimate
Roads/Parking/ 1500 If/well x 14 wells = 21,000 If road placement, Richardson Cost
Curbs/Walks Estimating Guide

SUB:03.05. . Allowance for Permanent Fencing Industry standard, Best professional
Fencing Assume 7 ft high security fence judgement

SUB:03.06 . Includes pulling power to site . Best professional judgement
Electrical
Distribution
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:06. • Drill/Install Extr/Inject Wells Modelling, geological reports, and
Groundwater Note: 7 new extraction wells and 7 new injection wells, 233 ft actual costs form WHC RCRA
Collection & deep, 8 in diameter, screened for 50 ft. Unit cost is assumed to Drilling Program
Control include handling and cuttings, transport to the disposal facility,

and associated disposal fees.
• Allowance for Well Pumps - 50 gpm Richardson Cost Estimating Guide,
. Allowance for Water Level Monitoring Instrumentation Best professional judgement
Assume 5 peizometers per extraction well using well points Best professional judgement

. Allowance for Well Head Covers
Assume manhole type cover at each well head Best professional judgement

. Allowance for Well Testing

SUB:06.01.04 • Allowance for Well Workover Best professional judgement
Operations and Assume I workover for every 3 yrs. for each well; workovers in
Maintenance 3,6,9 years 3,6,9

• Allowance for Well Pump Replacement. Assume I pump Best professional judgement
replacement per extraction well every 3 years; pump replacements
in years 3,6,9

SUB:06.01.9X. . Allowance for Piping from Well Head to Treatment Plant Well spacing utilized to estimate
Site Piping Assume 1500 If of double-wall PVC piping per extraction well. flow line length, Best professional

1500 If/well x 7 wells = 10,500 If judgement
• Allowance for Force Main Discharge Piping
Assume 1500 If of single-wall PVC for each injection well.
1500 If/well x 7 wells - 10,500 If
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TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB:13.21.04. . Excavate and Install Building Foundation Best professional judgement
Construction of . Install Butler Building I
Permanent Plant Assume a prefabricated heated building complete with frame,

doors, roll up doors, gutters, insulation, and roof vent.
. Reverse Osmosis Equipment/Staging Vendor quote

Includes I - 350 gpm treatment,system, 225 psi inlet pressure, 10%
reject

. Vapor Recompression Evaporator Vendor quote

Capacity = 350 gpm x 0.1 = 35 gpm, includes startup boiler, 2%
reject

. Rotary Drum Filter/Dryer Richardson Cost Estimating Guide

Liquid loading: 350 gpm x 0.1 x 0.02 = 0.7 gpm = 350 lbs/hr
Drying area = 35 sf

. Steam GeneraSor , Vendor catalog
Evaporate 0.7gpm = 350 Ibs/hrl 600,000 BTU

. Allowance for Bldg Electrical Best professional judgement
Includes lighting, fixtures, motor starters, controllers, junction
boxes, transformer, chart recorcyers, annunciators, panels, conduit,
and wiring.

. Allowance for Bldg Mechanical Best professional judgement
Includes equipment installation a nd connections,
controls/instru.mentation, interiirr piping ( plastic), floor drains and
p iping, and H VAC.

SUB: 20.04 Site . Includes revegetation at end of project Best professional judgement
Restoration

SUB: 21.02.02 . Demobilize field office, storage; and decontamination trailers Best professional judgement
Demobilization

SUB: 21.04.02. . Includes removal of decontamimation area Best professional judgement
Remove Decon . Crew and Equipment:
Area-Yr 12 Fixed Price Contractor:l Group 0 Operator, 3 Group I Laborers,

and 3 Group 2 Laborers
Equipment: I backhoe, I pickup
Output: Assumed duration for this activity is I crew day

U
0

C7^

a
rn
-J



}'=t^^q I rt a I ^

U

TASK NUMBER ASSUMPTIONS JUSTIFICATION

SUB 21.05 . Includes disconnecting electricity, telephone, water, and sewer Best professional judgement
Disconnect services.
Temporary
Utilities

SUB 21.06 Post- • Includes post-construction submittals by fixed-price contractor Best professional judgement
Construction
Submittals

WHC:02.08.02. . Assume shake-down period with the following sampling of i Best professional judgement, cost
Ground Water treatment system: meeting
Analysis-Yr I - First 2 days: Sample every four hours of influent and effluent

(24 samples)
- Next 5 days: I sample per day of influent and effluent

(10 samples)
- Next 7 weeks: I sample per week of influent and effluent

(14 samples)
. I sample per filter change out (I week) of the influent and effluent Best professional judgement

for the 12-yr lifecycle ( 104 samples/yr)
. Assume sampling of 7 monitoring wells on a semiannual basis for Best professional judgement

the 12-year lifecycle ( 14 samples/yr)
- Total samples = 166

. 90% of samples for analysis at mobile lab
(90% of 166 = 149)

. I1ACH kit samples are taken I per shift for the 12-yr lifecycle plus DOE cost meeting
an additional 48 samples during the shake-down period.
(1143 samples) DOE cost meeting

. IIACH Kit Replacement
Assume I per yr
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TASK NUMBER ASSUMPTIONS, JUSTIFICATION

WHC:02.08.03. • I sample per filter change out (I week) of the influent and effluent Best professional judgement
Ground Water for the 12-yr lifecycle (104 samples/yr)
Analysis-Yrs 2-12 . Assume sampling of 7 monitoring wells on a semiannual basis for

the 12-year lifecycle (14 samples/yr) DOE cost meeting
- Total samples = I 18

• 90% of samples for analysis at mobile lab
(90% of 118 = 106)

. HACH kit samples are taken I per shift for the 12-yr lifecycle DOE cost meeting
(1143 samples)

. WIIC HACH kit Replacement DOE cost meeting
Assume I per yr

WHC:02.08.04. . Assume sampling of 7 monitoring wells on a semiannual basis for DOE cost meeting
Ground Water the 12-year lifecycle.
Monitor Samples (14 samples/yr)

. Assume 2 field technicians for 6 hours on a semiannual basis for Best professional judgement
the 12-year lifecycle.
(24 hrs/yr)

WHC:1321.06. . Note: This account to allow for operator time and an allowance for Best professional judgement
Personnel Training 40 hour training course

WHC:13.21.08. . Treatment facility will be fully staffed with 2 FTE's per shift, 3 Best professional judgement
Operation and shifts per day, 7 days per week.
Maint-Yrs 1-12 (365 days/year x 24 hrs/day = 8760 hrs)

. Reverse Osmosis filters will be replaced every week for the 12- Best professional judgement
year lifecycle.

. 2 FTE crew will be composed of the following members:
0.25 ea - supervisor
1.00 ea - operator

0.50 ea - TP tech support
0.25 ea - maintenance supervisor

U
0

a
O^
J



f"^1^1'.1013

JP

TASK NUMBER ASSUMIPTIONS JUSiTIFICATION

WIiC:13.21.08. . Allowance for Electricity Vendor catalogs, vendor quotes
Operation and Wells: 1266 kW-hr/di
Maint-Yrs 1-12 RO System: 1382 kW.-hr/d
(Continued) Recompr Evap: 4032: kW-hr/d

Rotary Filter/Drum: 14213 kW-tur/d
Assume 24 hrs/day x 365 days/yr
Total = 3,975,945 kW-hr/yr
RO System Chemicals Vendor quote
Includes scale inhibitors, $0.29/1000 gal
350 gpm x 1440 m/d x 365 d/y == 184 MMgpy
Reverse Osmosis Filter Replacement Best professional judgement
Assume replacement of 2 filters on a weekly basis for the 12-year
lifecycle. (52 wk/yr x 2 filters/wk)

. Disposal Fee for Reverse Osmosis Filters HR-3 cost workshop
Assume disposal at ERDF for years I - 12 of the 12-year lifecycle.
Assume each filter to: be 40 cu ft.
Disposal Fee - Evaporation Cake
350 gpm x 325 ppm =. 22 cf/day Best professional judgement
22 cf/day x 365 daysl= 8030 cf/year
Assume 50% volume increase to stabilize evaporation cake IIR-3 Cost Workshop
1.5 x 8030 cf/yr = 12,045 cf/yr

. Allowance for WaterUsage.
Assume 1000 gal per month usage for the 12 year lifecycle

Best professional judgement

WHC:13.21.1 I. . Assume 2 FTE's for 6 months each year HR-3 Cost Workshop
Prepare Annual
Report(Yr-1)

WHC:13.21.12. . Assume 2 FTE's for 4 months each year HR-3 Cost Workshop
Prepare Annual
Report (Yrs 2-12)
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Cost Summary for D/DR Area Costj°'

Cost Element Type Yeav(s) Institutional Vertical Pumip and Pump and

Applicable Controls/ Barrietr Trrvt with Treat with
Continued (Sheet Pille) Ion Reverse

CAP O&M Current Exchange Osmosis

Actions

ANA: Off-Site Analytical Services

ANA:02 Monitoring, Offsite Yr I x 4210 42,100 71,570 71,570

Samplin g, and I ........ .............. ........................ .... ..................i.................. .............._............. ............ .................... . ................. ... ................ . ............................

Mal}sis Offsite Yrs 2-12 x 2-12 4210 42,100 ,

''

50,SA 50,520

SUB: Fixed Price Conitractor

SUB:01 Mobilization & Preparetory x 0 - 37,810 37,970 37,970

SUB:03 Site Work x 0 - 27,910 87,490 87,500

SUB:06 Groundwater
t

Drillin x 0 282,680 1,39"11,490 1.393.540
... ..........._.....................Collection and

........... .._..... .......................... .......................... .. .._._._................... .............................. _... . . . . ..

Control O&M 3,6,9
..................................................

x
....................................

3,6,9
...............:..............

-
.................................

59,110
...............................

178,060
............. ...... ....... ..

178,060
..............................

Piping
..............................................

x
.................. i......... ........

CI
..............,.............

-
..................................

145,190
...............................

389,660
............:.................

389,680
...........................

Sheet He x 0 10,525,290 - -

SUB:12 Chemical Treatment x CI - - 1,4613,060 -

SU6:13 Physical Treatment x 6 - - - 1,383,220

SUB:20 Site Restoration x 12 12,850 12,900 12,900

SUB:21 Demobilization x 12 19,350 19,430 19,430

WHC:Westinghouse Hanford Company

W HC:02 Monitoring, Yr I x 1 5860 2300 60,410 60,410

Sampling, &
............. ................ ..__.............. . .._.............. .................. ............... .......... ............._........... _....... ................... ........... ............ ........_......... .._..........................

Analysis Yrs 2-12
.

5860
......

- 3,210
..............

Yrs 1-12 I x - 660 660
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Cost 8ummary for DIDR Area CosN"I

Cost Element Type Year(s) Institulional Vertical Pump and Pump and

Applicable Controls/ Barrier Treat with Treat with
Continued (Sheet Pile) Ion Reverse

CAP O&M Current Exchange Osmosis

Actions

WHC:06 Groundwater Yr I x 1 - 2300 - -
Colleclion and

..._ ............................................. .................................... ............................ ...................._.............. ............................... ..........._................ .......... ..............

Control Yrs 1-12 x 1-12 - 2140 - -

WHC:12 Chemical Training Yr I x 1 - - 6900 -
............................................._..

reatment •Treatment
................. .:................. . ........... ........... . ................................... __.................... ..... ............... ............. ...

O&M Yrs 1-12
........ ....... .............................. • x

............... ..................
1-12

.............................
-

........... .............
-

.................... .......
628,140

..............................

Annual Rpt Yr I
{ .................................................

x
................ .................

1
.............................

90,150
..................................

90,150
...............................

90,150
..............................

-
..............................

Annual Rpt Yrs 2-12 x 2-12 90,150 60,070 60,070 -

WHC:13 Physical Training Yr I x 1 - - - 6900
Trea[ment"'

................................................... .................. ..... .... ........ ...... .

O&M Yrs 1-12
............. .......... ..... ............... .....

x
........ ......... :........... .....

1-12
........... _............ _.

-
.............__......_..___

-
_.......................... ...

-
......................_.......

1,007,500
___.................._..

Annual Rpt Yr I
:...... ....... ...... ............. ................

x.................................... I............................. -................................... -.............................. -............................. 90,150.........................

Annual Rpt Yrs 2-12 z 2-12 - - - 60,070

Miscellaneous Overhead x 1-12 - 136,906 44,018 42,977

Protit x 1-12 - 55,594 19,988 19,515

Bond x 1-12 - 4458 1842 1811

B&O Tax x 1-12 - 4331 1398 1365

Material/Supply MPR z 1-12 - - 488 4572

Subcontractor MPR x 1-12 67,587 21,821 21,306

Project Management/Construction x 1-12 1200 151,397 59,230 62,836
Management

U
0

t7rTi

4-

J



Gu,:

d
in
00

Cost Summary for D/DR Area CosN"1

Cost Element Type Year(s) Institutional Vertical Pump and Pump and
Applicable Controts/ Barrier Treat with Treat with

Continued (Sheet Pile) Ion Reverse
CAP O&M Current Exchange Osmosis

Actions

General & Admin/Common Support x 1-12 2347 295,980 115,795 122,844
Pool

Contingency x 1-12 4164 511,069 203,023 215,166

Total Miscellaneous 7711 1,227,322 467,603 492,392

SUMMARY

Capital Year 0
............. ....... ......... ............................. ..... .......... ........... .........................

0.................................. 11,018,880............................... 3,376,670............................... 3,291,910............................

Year 12 0 32,200 32,330 32,330

Annual O&M Year 1................................................. ................... ................................................. 107,931................................... 1,402,172.............................. 1,325,433.............................. 1,729,582..............................
Years 2,4,5,7 107,931 1,367,492 1,250,173 1,654,352
8,10,11,f2,

. ....................... .................................. ........................... ............................. .. ... .

Years 3,6,9 107,931 1,426,602 1,428,233

. . .............. ........

1,832,412

L7 Present Worth 956,603 23,323,326 14,948,211 18,445,702
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Cost Summary for H' Area CosN"t

Cost Element Type Year(s) Institutional Hydraulic Pump and Pump and

Applicable Controls/ Control Treat with Treat with
Continued Ion Reverse

CAP O&M Current Exchange Osmosis

Actions

ANA: Off-Slite Analytical Services

ANA:02 Mon.itoring, Offsite Yr 1 ^. x 4210 42,100 71,570 1,5707

amj^ling, anJ
:_.........._ ....................._._ . ...............:...... ..... ....................

..J
...................._......

..
....................... ..................... .... .......... . .........

Anal. ysi s Offsite Yrs 2-12 . x 2-12 4210 42,100 50,520 50,520

SUB: Fixed Price Contractor

SUB:01 Mobilization & Preparatory x 1 0 - 37,850 37,940 37,930

SUB:03 Site Work x 0 - 68,850 95,630 95,610

SUB:06 Groundwater Drilling x 0 - 3,297,500 3,305,140 3,304,370
:.. ..... .. ....... .............

Collection and
......... .. ......... .. ... ... ........ ,................ .............. ............... .................................. ... ..... ......... .. . ........ ........................... ...........................

Control O&M 3,6,9
:.............................. .........._........ x

........ ..... .......... .......
3,6,9

................... ...... .
-

_...._......_._......_......
207,110

............................
207,590

...................._....._..
207,540
.........................

Piping x 0 - 492,680 453,210 453,100

SUB:12 Chetnical Treatment x 0 1,936,100

SUB:13 Physical Treatment x 0 - - - 3,270,340

SUB:20 Site Rest oration x 12 - 12,860 12,890 12,890

SUB:21 Demobilization z 12 - 19,370 19,410 19,410

WHC:Westinghouse Hanford Company

WHC:02 Monitoring, Yr I z 1 5860 35,860 60,410 60,410

Sampling, &
....... ............................................. ............................... .... .._....................... . .................._.......... ...................... ......................... ......................

Analysis Yrs 2-12 i x 2-12 5860 35,860 4 43,210

Yrs 1-12 ^ x 1-12 - - 660 1 60
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Cost Summary for H Area CosN"'

Cost Element Type Year(s) lnslitutional Hydraulic Pump and Pump and
Applicable Contrtds/ Control Treat with Treat with

Continued Ion Reverse
CAP O&M , Current Exchange Osmosis

Actions

WHC:06 Groundwater Yr I x 1 - 18,480 -
....:. . .............................

Collection and
............ .

..................
......... ......... .

............. .........
........................ ...................... ..._.. .....-.....................

Control Yrs 2-12 x 2-12 - 18,480 - -

WHC:12 Chemical Training Yr I x 1 - - 6900 -
Treatment

:...........................i....................... .................. ................... ............................ ...................................

O&M Yrs 1-12
.................... .... .........................

x
.................:................_

1-12
..........................

-
...... ....._.. ............_

-
._....................... _

993,670
...............................

-
.............................

Annual Rpt Yr I
...................................................

x
..................;................_

1
..............................

-
....................._............

-
................. .

90,150
................................

-
.............................

Annual Rpl: Yrs 2-12 x 2-12 - - ^ 60,070 -

WHC: 13 Physical Training Yr I x I - - 6900:........................................ ........
Traatment .i ............ ..... ......... ....._ ............................. ..........................

O&M Yrs 1-12................. . ........................ ......... x.................. :............... _ 1-12........................ -.................................. -............................ -............................. 1,222,100............................
Annual Rpt Yr I:................................................... x................................._ 1

............................
90,150

............-.....................
90,150

............................
-

...............................
90,150

............................

Annual Rpt Yrs 2-12 x 2-12 90,150 60,070 60,070

Miscellaneous Overhead x 1-12 - 50,911 75,514 90,907

Profit x 1-12 - 22,161 33,835 41,279

Bond x 1-12 - 2051 2766 3231

B&O Tax x 1-12 - 1612 2366 2885

Material/Supply MPR x 1-12 - - 2439 4572

Subcontractor MPR x 1-12 - 25,162 36,913 45,024

Pruject Management/Construction x 1-12 1200 58,034 97,074 117,812
Management
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Cost Summary fo r H Area CosN"1

Cost Element Type Year(s) Institutional Hydrqulic Pump and Pmnp and

Applicable Controls/ Control Treat with Treat with
Continued Ion Reverse

CAP O&M Current Exchange Osmosis
Actions

General & Adrnin/Common Support x 1-12 2347 113,457 189,780 230,322
Pool

Contingency x 1-12 4164 196,662 330,466 400,3 03

Total Miscellanleous 1-12 7711 470,050 771,153 936,335

SUMMARY

Capital Year 0 ... .......................................................................... 0............................. 3,896,880.......................... 5,828,020.............................. 7,161,350...........................
Year 12 0 32,230 32,300 32,300

Annual O&M Year I...... ............................ ....... ....... ................... ................................................. 107,931.................................. 656,640.......................... 1,994,513.............................. 2,388,125.............. ............
Years 2,4,5,7 107,931 626,560 1,919,253 2,312,895
8,10,11,12,

Yeurs 3,6,9 107,931 833,670 2,126,843 2,520,435

Present Worth 956,603 9,963,688 23,396,246 28,218,323
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100 D/DR 1MSi11 COMTROLS/CDNT'D CURREMT ACTIONS SUMMARY PAGE 1
'•• PROJECT OWNER SUMMARY - LEVEL 1( Rouded to 10Y) ••

OUANTIIT UDM CONTRACT COST SUB MPR PM/CM GSA/CSP CONTIMGN TOTAL COSI UNI1 COST

--------------------------------------------------------------------------------------------------------

O

v^

ANA Off-Site llnalytical Services
NNC Westinghouse Ranford Compl3ny

HANFORD: ER PROGRAM

4,210 0 0 0 1,470 5,680
96,010 0 14,400 28,160 48,500 187,070

----------- --------- --------- -------- --------- -----------

100,220 0 14,400 28,160 49,970 192,750
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100 D/oR INSTIT CDNTROLS/C01(T'D CURREMI ACIIa1S SUMMARY PAGE 2

, •• PROJECT OYNER SUMMARY - LEVEL 2 ( RoundeW to 10-s) ••

^̂

ANA Off-Site: Analytical Services

ANA:02 Monll:oring, Saapling [ Analysis

OffSlte Annlytical Services

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Senpling t Analysis
WHC:13 Annual Report (Yrs 1-12)

Westi•nghouse Hanford Cortpany

HANFORD: ER PROGRAM

OUANTIIY Ua( CONTRACT COST
--------------------------------

SUN MPR
-------- -

PM/CM
---- ----

G[A/CSP
---------

CONTINGN
-- ___________

TOTAL COST UNIT COS)
_____________________________

4,210
.... . . .

U
...

0
..

0
-- -

1,410
_____..__

5,E80
. ..
4,210

......

0

_ -__

0

-----

0 1,470 5,680

5,860 0 880 1,720 2,960 11,420
90,150

_
0
_

13,520 26,440 45,540 175,640
. ._____

96,010
______ _

______ .

0
_

_------

14,400

---------

28,160
---------

48,500
____

_ _ - _ .._

187,070
----- - -____

100,220

_______ _

0

________

14,400

_________

28,160

_____

49,970

- - - -

192,750
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, •• PROJECT OLINER S(NIMARY - LEVEL 4(Rounded to 10's) ••

.----------- _...___.....___ _ ..._.__.._........____...__.._._......_ _ ..----- ..___..._.__.____.__...-_.-.._____..-

OUANTITY Uql CONTRACT COST Su8 MPR PM/CM GBA/CSP COMTINGN TOTAL COST UNIT COST
---------- ---------- ._._.....__.__.-._.._....._.----- ..__.._..___..._..____.----------- ------- ------------------------------------- ..._._._._..___..__...._-.

ANA Off-Site Analytii:al Services

ANA:02 1lonitorin9, S?rtplin9 & Analysis

ANA:02.013 Sanpling Rtix) Contaminated Media

ANA:02.08.02 Ground Water Analysis ( Yrs 1-12)

Sallplin9 Red Contaminated Media

Monitoring, Sampling & Analysis

Off-Sitr. Analytical Services

WKC Westinghouse Hanford Company

b WHC:02 Monitoring, Sampling & Analysis
rn
^

WHC:02.Otl Sampling Rqd Contaminated Media

WHC:02.08.02 Ground Water Analysis-Yrs (1-12)
WBC:02.00.04 Ground Water Monitor Samples

Sartpling Rad Contaminated Media

Monitoriu9, Sampling & Analysis

WIILZ13 Aunual Report (Y(> 112)

WHC:13.21 Annual Report

WHC:13.21.11 Prepare Annual Report

Annual Report

Annual Report (Yrs 1-12)

Westinghouse Hanford Company

HANFORD: ER PROGRAM

1.00 EA 4,210
_ ___ ___ _

0 0 0 1,470 5,680 5683.50
_ ___ ___

4,210
___________ ____

____ ___

0
__

_ --- -

0
_

------- --

0
_ _

-------
1,470
___

.._._-_._-

5,680
.-

4,210
........... ....

__ __

0
.....

___ __

0
_ . . -

_____ _

0
---- - --

__ __

1,470
- ----

_.__.._.

5,680
. _ __.

4,210 0

_ -

0

- -

0

- -

1,470

__ _ . _

5,680
lz^
0

dcn

^• r"
D

l-

13.00 EA 5,200 0 780 1,520 2,630 10,130 779.36 ^
24.00 NR 660

___________ _
0
_

100 190 330
_

1,290 53.82
__

5,8605,860
......... ...

_____ _

0
...... ...

_____ __

880
...... .

_______ _

1,720
....... .

_______

2,960
.......

-----

11,420

5,860 0 880 1,720 2,960 11,420

2080.00 NR 90,150
-- -------- -

0
_

13,520 26,440 45,540 175,640 84.44
- -- -

90,150
........... ---

-- _ _

0
------ _

13,520
- ------ _

___ _

26,440
_------ -

________

45,540
--------

........

175,640
- ---- ---

90,150
_________ ---

0
------

13,520
-------- _

26,440
_.__.-- -

45,540
------ ._

-- -
175,640
------

96,010
.......... ....

0
.....

14,400
.. _ ---- -

28,160
-------- .

48,500
_..-----

187,070
__.....-..

100,220 0 14,400 28,160 49,970 192,750
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PROJECT DNOACT: HANFORD: ER PRUGIIAM • 100 D/DR INSTIT CONTROLS/CONT'ID

100 D/DR INSTIT COIITROLS/CWI'D NRRENT ACTIONS SLMMARY PAGE 4
•• PROJECT INDIRECT SIMMARy - LEVEL 1(Rolnded to 10's) ••

_._----------- ....... _ .._-..--

------------ ----------------- ------ -------

-.... __....._---- -------------
_ _

.--........_.-...._..

DUANTI)1 U0M TOTAL DIRECT OVERHEAD PROFIT
------------ ------------------------------------------- ---------

...__..-..---

BOND BlO TAX
------------------

._---.-----_
MAT MPR
-------------

-__--...._ _

TOTAL COST UNIT COST
------- ...___-_.__.......--.

ANA Off-Site Ana(ytlcal Services 4,210 0 0 0 0 0 4,210
NNC Westinghouse Hanford Company 96,010 0 0 0 0 0 96,010

NANFORD: ER PROGRAM

.......... ......... ......... _

100,220 0 0

.. _ .. .-------

0 0

---------

0

---- ......

100,220
Project Mznaycment/CulatruLtlOn Mynt 14,400

SIIB)OIAI 114,620
Generel & Admin/Laimon Support Poul 28,160

SUBTOTAL - -- -142,780
Contingency 49,970

TOTAI INCL OWNER COSIS 192.750
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100 D/DR INSTII COIITROLS/CON T'D CINIRENT ACTIONS SUMMARY PAGE 5
PROJECT INDIRECT SLMMART - LEVEL 2(Rotnded to 10's) ••

----

_________-------- _ ._..._

------- ------- .......i -____.-___..._.__-._

___-.._...-.._._-...-_..-_..--._.- _ ._-_

GUANIITY U01c TOTAL DIRECT
_..___....._.____...__..._.__.___.._

__..._._____

OVERHEAD PROF
._-____.._.__-.

.....

IT
....

_...._..

BOND 8L0
_.. __________

____.

TAX
_____

__.__..____-

MAT MPR
_____________

____..__..._____

TOTAL COST UNIT COST
____________________________

ANA 0ff-Site Analytical Services

ANA :02 Monitoring, Saspling & Analysis 4,210 0 0 0 0 0 4,210

Off^Site Analytical cervices
........... .

4,210

........ .......

0

.. ...
0

..... ......

0

... .

0

.......

0

..._.-

4,210

WHC Westinghouse Hanford Conpany

WHC :02 Monitoring, Sampling & Analysis 5,860 0 0 0 0 0 5,1160
NHC :13 Amual Report (Yrsi 1-12) 90,150 0 0 0 0 0 90,150

Westinghouse Hanford Company
__________ _

96,010
________ _______

0

__ __
0

_____ _____

0

____

0

_________
0

__.-.-_..._
96,010

HANFORD: ER PROGRAM 100,220 0 0 0 0 0 220100 ^
Project Management/Construction Mgnt

,
14,400 0

^SuBTOTAI
G l 6

11<,620
enera AJinu/e."inwn Support Pool 16026

w
,-- _-

SUBTOTAL
Cont

142'780 ''y ^D
ingency 49,970 4'

TOTAL INCL OWNER COSTS - -^ -192,750 ^
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PROJECT DMOACI: HANFORD: ER PROGRAM - 100 0/DR INSIIT CONIROLS/CONT'D
100 D/DR INS71T CONTROLS/CONT'D CURRENI ACTIONS SUMMARY PAGE 6

•• PROJECT INDIRECT SUIIMARY - LEVEL 4( Rounded to 10's) ••

GUAM7ITT UOM TOTAL DIRECT OVERHEAD PROFIT BOND BRO TAX MAT MPR TOTAL COST UNIT COST
.................................................................................................................

ANA OffSite Analytical Services

ANA:02 Monitoring, Sampling & Analysis

J
O

ANA:02.08 Sampling Rad Contaminated Medla

ANA:02.08.02 Ground Water Analysis ( Yrs 1-1

Sampling Rad Contaminated Medi

Monitoring, Sampling i Anatysi

OffSite Analytical Services

W11[ Weslinghouse Nanford Company

WHC:02 Monitoring, Sampling & Analyale

WIIC 02.08 Sampling Rad Contaminated Media

WHC:02.08.02 Grouod Water Analysis-yrs (1-1
WMC:02.08.04 Grolnd Water Monitor Samples

Sampling Rad Contaminated Medi

Monitoring, Sanpling & Anelysl

WIIC13 Annual Report (TC 1-12)

ul11::13.21 Annual Report

WHC:13.21.11 Prepare Annual Report

Annual Report

Annual Report ( tr:. 112)

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project Management/Construction Mgnt

SUBTOTAL
General & AtAeiu/[owmn Support Poul

SUBTOTAL
Contingency

1.00 EA 4,210 0 0 0 0 0
----------- --------- --------- ---- -- -- - ---- -----

4,210 0 0 0 0 0

....-.4,210 ....---.0 ------ .-
0 0

...-_._

0
-.--_ 0

........... ......... ......... ......... ......... .........

4.210 0 0 0 0 0

13.00 EA 5,200 0 0 0 0 0
24.00 NR 660 0 0 0 0 0

...-..9ie60 ....--
..0 ---...--a -------- ..----_ ^ .-----.

0
........... ......... ......... ......... ......... ........

5,860 0 0 0 0 0

2080.00 HR 90,150 0 0 0 0
-

0
--------------- ---

90,150
.. ..

----- ---
0

.

----- ...
0

.. -' ---
0

_

---- ----
0
- .

-
0

--.-..... . ....
90,150

..... ... .

.... ....

0
. .

_ ..- ._-_
0

-. _.- .
0

. ...

---- ...
0

.- - ----

-
0

-- -. .. ...
96,010

. ..

. _ --

0

--- . ..
0

- .
0

-

0
-

0
..--...... . ....

100,220

...... ....

0

.. _ -
0

-
0

.-.._ -..
0

.

0

4,210

-^----4,210

------4,210

------4,210

5,200
660

5,860

5.860

90,150

90,150

90,150

96,010

100,220

14,400

114,620
28,160

142,780
49,970

4210.00
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•• PROJECT INDIRECT SUMARY - LEVEL 4( Rountled to 10's) ••

............................. _.____------ - _ ...... _ .._._-.__...___.__.._._...__._.__.___...___ ------ .---------------- _._..__
OUANTITY UOM TOTAL DIRECT OVERHEAD PNOFII BOND Ht0 TAX MAT MPR TOTAL CUS1 UNI1 COSI

------ _____------------------------------------------------ ____________----------------------------- __---------------------- ----------------- ------- ----- ____

d

J

TOTAL INCL OWNER COSTS 192,750

d

0

W ,^1
::r• r

a

^



3

t.^J' 6i

Thu 22 Sep 1994 ^. , U.S. Arapr Corps of Engineers TIME 10:18:30
PROJECT DNOACI: HANFOIRD: ER PROGRAM - 100 D/DR INSTIT CONTIROLS/CONT'D

100 0/DR INISTIT C011TROLS/CONT•D CURREN7 ACTIONS SUMMARY PAGE 8
•• PROJECT DIRECT SUMRNIY - LEVEL 1(Roondrtd to 10's) ••

_---------------------- ----------- ----------

-----

OUANIIIT UON LABOR EDUIPMNI MAI/SUPP
- ---------- ------------------------------------- ----------------------

------------ .._

UNIT CST
------- ------

.__..._____.

TOTAL COST UNII COST
..___._-__.___.__.-..__..

ANA Off-Site Analytical Services 0 0 0 4,210 4,210
WHC Westinghouse Hanford Company 90,810 0 0 5,200 96,010

HANFORD: ER PROGRAM
______ __________ __________

90,810 0 0

___________

9,410
_.._-.-._

100,220
Prolect Mrnayement/Coratruction Mgnt 14,400

SUBIOTAL 114,620
General & Adinin/i.^,uwon Support Pool 28 160

SUBTOTAL ---^ 142,780
Contingency 49,970

TOTAL INCL OWNER COSTS 192.750
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PROJECT DNOACT: MANFORD: ER PROGRAM •• 100 D/DR IMSTIT CONINOLS/CUNT'D
' 100 D/DR INSTIT CONIROLS/C01(P0 qFRRENT ACTIONS SUMMARY PAGE 9
' •• PROJECT DIRECT SUMMART LEVEL 2(Routded to 10ts) ••

.

.

- .-.._ _

........

.--..-_-. -__.^-_.' .........................

............................................

... .. _ .. ------ ------ _...-__...-._.....___._.__-
OUANT111' Upl L11B0R EQUIPMNI

......................................................

----

MA1/SUPP
...........

-------------- .

UNIT CST
................

_._
_

10TAL COSI UN11 Co51
............................

ANA Oft-Site Analytical Services

ANA: 02 Monitoring. Sam(rt Ing & Analysis 0 0 0 4,210 4,210

aff-Site Analytiical services
----------- ___________

0 0

_______

0

___________

4,210

---- _____

4,210

WHC Westinghouse Hanford Caryany

NNC: 02 Monitoring, Sampling & Analysis 660 0 0 5,200 5,860
WNC: 13 Arnual Report (llrs 112) 90,150 0 0 0 90,150

uestinghouse Hanford Company
----------- ___________ __

90„810 0

_ ....-

0
-----------

5,200
---- .-..__

96,010

HANFORD: ER PROGRAM 90,810 0 0 9 410 100,220
Project Managemant/Construction Mgnt

,
14,400 0

d m
SIIBiOTAL 114,620 w ,^y
General & A,Yw u/L,•uu0n Support Pool 28 , 160 ^ ^...,

SIIBTOTAI 1L2,7H0 y
Contingency 49,970

TOTAL INCL ONNEF: COSTS 192,750
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100 D/DR INSTIT COIITROLS/CONT'D CURRENT ACTIONS SUMMARY PAGE 10
•• PROJECT DIRECT SUMMARY - LEVEL 4 (Rounded to 10's) ••

QUANTITY Upl LABOR EOUIPMNI MAI/SUPP UNIT CST TOIAL COS1 UNIt C051
..................................................................................................

ANA Oft-Site Analytical Services

ANA:02 Monitoring, Sanpling L Analysis

d

?

ANA:02.08 Sanpling Rad Contaminated Media

ANA:02.08.02 Ground Water Analysis (Yrs 1-12)

Sanpling Rad Contaminated Media

Monitoring, Sampling i Analysis

Off-Site Analyticat Services

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis

WHC02.08 Sampling Rad Contaminated Media

NNC:02.08.02 Ground Water Anatysis-Yrs (1-12)
NNC:02.08.04 Ground Water Monitor Samples

Sampling Rad Contaminated Media

Monitoring, Sampling it Analysis

NHC:13 Annual Rcport (Yn 112)

uHC:13.21 Annual Report

uHC:13.21_11 Prepare Annual Report

Annual Report

Annual Report (Yn 1-12)

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project Management/Construction Mgnt

SUBTOTAL
General & Admin/Coinnon Support Pool

SUBTOTAL
Contingency

1.00 EA

13.00 EA
24.00 BR

2080.00 MR

0
0

___......_o

----------o

0
660

660
...........

90,150

90,150

90,150

90,810

90,810

0
___.....__O

-----------

0
- ._. o

0
0

__....._._O

_.....___.a

0
....-__...0

.....__.__0

.._.____..0

0

0

0
-- _...__o

0

0
0

....._....0

------ ..._

0

0

0
0

- - -___.o

...__.___.U

4,210

.-----4,210

4,210

------4,210

5,200
0

5,200

5,200

0
---------- O

__.____.._a

5,200

-----9,410

4,210

4,210

---'^^ 4,210

---...4,210

5,200
660

---^--5,860

------5.860

90,150

90,150

90,150

96,010

100,220
14,400

114,620
28,160

----142,780
49,970

4210.00
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................................................................................................................................................................

OUANTIIY UOM LABOR EDUIPMNI MAT/SUPP UNIT CST TOTAL COSI UNIT COST
-------------------------- ------------ ----------------- ------------------ ----------------------------- _------------------ .----------- .----._----._._._--...__.-..-___.

TOTAL INCL OWNER COSTS 192,750
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PROJECT ONOACT: NANFORD: ER PROGRAM - 100 0/DR INSTIT CONTROLS/CONT'D
DETAILED ESTIMATE 100 D/DR INSTIT CONTROLS/CONI'D CIMREYT AC1101(S DETAIL PAGE 1

ANA. 0ff-Site Analytical Services

^

ANA:02. Monitoring, Sampling & Analysis DUAN(Y Ud( CREW ID LABOR
------------ ---------------------------------------------- ----.................... --------- .

EQUIPMNI

.--.-.-•--------

MAT/SUPP
.-.--.----.-..-

UNIT CST
...-------.....--

TOTAI. COST UNIT COS(
--...-....--.-.---..-....----

ANA. 0ff-Site Analytiral Services
ANA:02. Monitoring, Sampling & Analysis

ANA:02.08. Saapling Rad Contaminated Media
ANA:02.08.02. Ground Water Analysis (Yrs 1-12)

Assumptions:

1. Assuze sanpling of 7 monitoring wells on e semiarnual basis for the
12-yeai lifecycle
(14 sanples/yr)

- Total samples = 14

2. All on site sample analyses performed by WHC mobile lab.

3. 10% off-site verification analysis of reduced analyte list with CLP
protocol.
(10% of 14 = 1 ea)

ANA Analyze tLW Sample - off-site 0. 00 (1.00 0.00 4210.00 4210.00
Lab 1.00 EA 0

-
0 0

- -
4,210

- ---
4,210 4210uU

------ -----------
Ground Water Analysis (Yrs 1-12) 1.00 EA

-
0

-----------
0

-------- -
0

-------
4,210

-- -
4,210 4210.00

---------
Sampling Rad Contaminated Media

--
0

-----------
0

----------
0

----------
4,210

-...-.-
4,210

.
---------

Monitoring, Sanpling It Analysis
--
0

-----------
0

-----------

0
-----------

4,210
.-..-----

4,210
.......

0ff-Site An^lytical Services
..
0

...........
0

---------
0

-----------
4,210

----- ---..
4 ,210

d
O
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PROJECT DNOACT: MANFORD: ER PROGRAM - 100 D/DR INSTIT CDNTRDLS/CDMI'D
DETAILED ESTIMAIE 100 0/DR INSTIT COMTROLS/CONTtD CURRENT RCIIONS DEIAIL PAGE 2

WMC. Westinghouse Hanford Conpsny

.................-.._-....--------
------------

. _ __..-..-.._---- ._.-.--_ _...------- -__------ -__ .---_.....------------------------- _-. _
wlfL 02. Monrturing', Sanpling It An.elysis DUANTI UOM CREW ID LABOR EUUIPMNI MAT/SUPP UNIT CS1 TOTAL COSI UNII COSI
-------------- -------- ----- ------ --------------------------------------------------------------------------------- ---------------- -------------- -------- ----_..-__..

WHC. Westiinghouse Hanford Carpany
WHC:02. Monitoring, SaRpling & Analysis

NIIC:02.08. SaRpling Red Cantauinated Media
WHC:0^2.08.02. Graund Water 1lnalysis-Trs (1-12)

Assurtptions:

1. Assune sanpling of 7 monitoring wells on a sewiercNral basis for the
12-year lifecycle
( 14 sanples/yr)

- Total samples = 14

2. 9^OX of smlp(es for analysis at mobile lab
(90X of 14 = 13)

d
IIHC Analyie LLW Sanple - Moblle Lab 0.00 0.00 0.00 400.00 400.00 C

d
13.00 LA 0 0 0 5,200 5,200 400.00 CJ l77

---.- _ .... .......... ------
GrDtsnd Water Analysis-yrs ( 1-12) 13.00 EA 0 0 0 5,200 5,200 400.00 w.'^

>
F-

J
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PRDJECT ONOACi: HANFORD: ER PROGRAM • 100 D/DR INSTIl CONTROIS/CDNI'D
DETAILED ESIIMAIE 100 D/DR IMSTIT CONTROLS/COMTtD CURRENT ACTIONS UEIAII PAGE 3

YNC. Nestinghouse Hanford Compeny

unC:02. Montton ng, Ssnpling l Analysis DUANIT Upt CREW 10 LABOR EOUIPMNI MAT/SUPP UNIT C5T TOTAL COSI uNII CUSI
------ ------------------------------------------------------ ------------ -------- --------- ............... ------------------- .....----------- ..-.---.

WNC:02.08.04. Grourd Water Monitor Sanples

U

00

Work to be Perforsxd:
Take semiennual groundwater momtoring sairyles.

Assunptions:
1. Assune sanpling of 7 monitoring wells on a semiarnual basis for the 12-

year litecycle.
(14 samples/yr)

2. Assume 2 field Techniclans tor 6 hours on a semiannual basis for the 12-
year lifecycle.
(24 hrs7yr)

WHC technlcian, Environmental 27.62 0.00
Restoration 0ps - 2 ea 24.00 HR 85201 663 0

----------- -----------
Ground Water Monitor Samples 24.00 HR 663 0

Sanpling Rad Contaminated Media

Monltoring, Sampling & Analysis

---------- --------
663 0

........... ..........
663 0

0.00 0.00 21.62

^ ^
663 27.62

....... . . -...-
0

--...
0

- --
663 27.62 d m

w 77
^-------o ----- -

s,zoo 5,863
...... ..... ......

0 5,200 5,863
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PROJEC11 DNOMCT: NANFORD: ER PROfiAFdt - 100 D/DR INSTIT CONTRULS/C014T'D

DETAILED ESTIMATE i 100 D/DR INSTIT COMTRDCS/COIIT'D CURREMT ACTIONS DETAIL PAGE 4
vNC. Westinghouse Hanford Coapany

11NC:13. Annual Report (Yrs 1-12) GUANqY UOM CREW ID LABOR EGUIPMNI MAT/SUPP UNIT CST TOTAL COST UNIT COST
.........--------------- ------------------ ....... --------------------------------- --------- .----------------------------------- --------------------------------- ........

I
uNC:13. Annual Report ( Yrs 1-12)

NNC:13.21. Anrwal Report
NNC:13.21.11. Prepare 1lrrwal Report I

Assure 2 FTE's for 6 aRrnths each. year.

ullC Engineer, Envirorrrental I
Rastom at in Ops 1 ea 11040.00 HR 85101

NxC Scientist, Envirormental
Restoration Ops - 1 ea 11040.00 HR 85102

Prepare Amual Report 2080.00 NR

Annual Report

Anrxwl Report (Yrs 1-12)

Nestinghouse Hanford Corryany

HANFORD: ER PROGRAM

43.34
45,074

43.34
45,074

90,148

90,148

90,148

90,811

90,811

0.00
0

0.00
0

0

...___..._-

0
____....._o

..___.._..o

0.00
0

6.00
0

0

0.._....... .

0

0

0

0.00
0

0.00
0

0

_...__....0

0

5,200

------9,410

43.34
45,074 4334

43.34
45,074 43.34

90,148 43.34

-- -90.140-

90,148 d m

96,011

100,221 ^ p

tT
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Iha 22 Sep 1994 U.S. Army Corps of Engineers TIME 10:18:30
PROJECT DNOACT: HANFORD: ER PROGRAM - 100 D/DR INSTIT CDNTRDLS/CONT'D

'. - 100 D/DR INSTIT COMTROLS/CONT'D CURRENT ACTIONS BACKUP PAGE 1
•• LABOR BACKUP `•

.... IulAl ..----- ...
5NC LABOR ID DESCRIPTION BASE OVERIM IxS/INS FRNG 1RVL RATE UOM UPOAIE DEFAULT HOURS
.....................................................................................................................................................................

uHr. 85101 Engineer, Envirotmental 35.38 0.0% 22.5% 0.00 0.00 43.34 HR 01/07/94 0_00 1040NHC 85102 Scientist, Environrental 35.36 0.0% 22.5% 0.00 0.00 43.34 HR 01/07/94 0.00 1040NI1c: 95201 TecAnlcian, Environnental 22.55 0.0% 22.5% 0.00 0.00 27.62 HR 01/07/94 0.00 24

U
^
0

d
0

dcn
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PROJIECI DSHTPL: MAMFOIID: ER PROGRAM - D AREA SHEET PILE

TABLE OF CONTENTS VERTICAL BARRIER MmEL CONTENTS PAGE 1

. .. ....... ..._. ..----
_-_.-_- .-.

-.-...-.....__....__ ---

SUMMARY REPORTS

--- ... _-._____.. ------- --------
.__.

SLRV111RT PAGE

.--. .-__.....______.....

PROJECT OWNER SUMMARY - LEVEL 1 ................. ...................... ....1
PROJECT OWNER SIMWARy - LEVEL 2 ................. .......................... 2
PROJECT OWNER SUIMARy - LEVEL 5 ................. ..........................3
PROJECT INDIRlCT SUMMARY LEVEL I .............. ..........................8
PROJECT INDIRECT SUMMARY - LEVEL 2 .............. ..........................9
PROJECT INDIRECT SUMMARY - IEVEI 5 .............. ......................... 10
PROJECT DIRECT SUMMARY LEVEL 1 ................ ......................... 15
PROJECT DIRECT SUMMARy LEVEL 2 ................ ......................... 16
PROJECT DIRE1:1 SUMMARY - LEVEL 5 ................ .........................17

DEIAIIED Ln1IMAiE DETAIL PAGE

ANA. Off-Site Analytical Services ^
02. MonitorinR, SaaplinR & Analysis O

08. Sampling Rad Contaminated Media
02. Ground Water Analysis Yr 1-12 .. ..........................1 CJ m

suB. 11xed Price Contractor
o01. M:bilization & Preparatory uork T̂ i-,

02. Mobilize Personnel & Equipnx:nt
02. Mobilize Trailers .............. ..........................2

D
^D

04. Setup/Construct lemp Facilities
^

01. Establish Facilities ........... ..........................3 01
02. Construct Decon Area .......... ...........................< J
03. Site Survey ................... ...........................5

uS. Construct Temporary Utilities ..... ...........................6
06. Pre-Construction Sutmittals ....... ........................... 7

03. Site Work
03. Iarthuork ......................... ...........................8
04. Roatls/Parkin9/LUb,/uel1, ........ ...........................9

D6 t,roundwater Collection L Coottol
01. Extraction & Injection Wells

01. Well Drilling 8 Construction .. ..........................10
04. Operations and Maintenance 3,6 ,9 ........................ 11
9x. Site Piping ................... ..........................12

u3. Sheet Plle........................ ..........................13
20. Site Restoration

04. Revegetation and Planting ......... ..........................14
21. Demobilization

02. Demobil'lze Persomel R {quwpment
02. Demobilize Trailers ........... ..........................15

04. Demobilize ienp Facilities
02. Remove Decon Area ............. .......................... 16

05. Disconnect lelaporary utilities .... ..........................17
06. Post-Construction Sutmlttals ...... ..........................18

WHC. Westinghouse Hanford Company
02. Momtoring, Sampling 8 Analysis

08. Sampling Rad Cntnntd Media 1 12
02. Ground Water Analysis ......... .................. -tv
03. Take Ground Water Sasples ..... ..........................20

O6. t,^oundwater Collection 6 Control
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PROJECT D:SMTPL: HANFORD: ER PROGRAM - 0 ARGA SMEET PILE

VERTICAL BARRIER MODEL SUMMARY PAGE 1
•• PROJECT ONNER SUMMARY - LEVEL 1(Rounded to 10's) ••

..........

__---- __---- _---- --------

..................................

-------- ---- ------- ---- -

iOUANTITT UOM
...................................

--------- -------- -------- _ _..----

CONTRACT COST SIUB MPR PM/CM
................................

---------

GLA/CSP
.........

..---------- .

CONTINGN
..............

.___.....__

TOTAL COST UNII COST
.............................

ANA Off^Site Analytica( Services 100 0 042 0 74014 56,840
SUB FiRed Price Contractor

,
11,110,180 811,040 1,788,180 3,495,900

,
6,021,850 23,227,150

WHC Westinghouse Hanford Compan7r 190,530 0 28,580
.... . .. . .

55,870
-

96,240
---

371.230
_

eANF:RD: ER PROGRAM
... ....... . ...... ...

11,342,810 811,040 1,816,760
----- ---
3,551,770

---- --
6,132,830

. _ .
23,655,210

U
60
A

^
^

dm
^ z

>
4-
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PROJECT DSNIPI: BANFORD: ER PROGRAM - D AREA SNEE1 PILE

' VERTICAL BARRIIER MODEL SUMMARY PAGE 2
•• PROJECT OWNER SUMMARY - LEVEL 2 ( RoundeC to 10-s) ••

..... .

.........

....

..

...._-.---- ---- ....-----------

---- ----------------- -------------

------ ._.-"._...------- _.----- ..-------

OUANIIIY UOM CONIIRACI COST
- ----- ..__..-------------------------- --------

--__-_.

SUB MPN
-------

... ....

PM/CM
.__..--

.. ------

G8A/CSP
----------

_..-._..-----.

CONIINGN
---------------

.._-

TOTAL CWI UNII COSI
- -------------

---.__-..___.

ANA Off Site Analytica( Services

ANA: 02 Monitori'ng, Sampling & Annlysis 42,100 0 0 0 14,740 56,840

Off-Sita Anelytical Servlces
........... .

42,100

........

0

....

0
---------

0
---------

14,740
-----__.___

56,840

CoB FIACJ Priccr Contractor

SI1B :01 Mobi(ization & Preparatory Work 37,810 2,760 6,090 11,900 20,490 79,040
508 :03 Site Ilork 27,910 2,040 4,490 8,780 15.130 35058
508 :06 Groundwater CoLlection 1 Control 11,012,270 803,900 1,772,420 3,465,090 5,968,790

,
23,022,460

SuB :20 Site Res.toration 12,850 940 2,070 4,040 6,960 26,860
SuB :21 Dcniobilization 19,350 1,410 3,110 6,090 10,490 40,440

Il.rd Pdice Cu111ia1tui 11,110,180 811,G.0 1,Po8,1C0 3,495,900 6,U21,850 23,C27,150
p m

uHC ue stinghouse Nantord Company w

uu[ :02 Monitoring, Sanp(ing IT Analysiv 35,860 0 5,30) 10,520 18,120 69,lf10uNC :06 Gr„untlwc,[er Collecti,,n C Control 4,450 0 670 3001 2,250 8 610uNC :13 Annual Repm t 150,220 0 22,530
,

44,050 75,880
,

292,680 O'
___________ ----- .._ ------ ---...... .------- ..._.--__

uustfnyhouse fl^nEord C04 ,ny 190,530 0 28,580 55,870 96,240 371,230

nANFORD: ER PROGRAM
...........
11,342,810

......
811,040

".

-----1,816,760
.-___._-
3,551,770 -----

_.-
6,132,830

-"-.-_.--..
23,655,210
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PROJECT DSNTPL: HANFORD; ER PROGRAM - D AREA SHEET PILE

VERTICAL BARRIER MODEL SUMMARY PAGE 3
' •• PROJECT qINER SUMMARY - LEVEL 5(Rounded to 10-s) ••

QUANTITY UON CONTRACT COST SUB MPR PM/CM G[A/CSP CONTINGN TOTAL COST UNII COSI

.....................................................................................................

ANA Off-Slte Analynlcal Services

ANA:02 Monitoring, Sanpling & Analysis

AI:A:02.U8 Sampilny Rad Contaminated Media

ANA:02.08.02 Lrounai Water Analysl> Yr 1-12

d

W^

Grc•und Water Analysis Yr 1-12

Sanpling Had Contaminated Media

Mor^ilorln9, Sairyiling IT Analysis

Off-Site Analytical Services

biN Flxed Pnce Cor.tractor

SUB:01 Mobilizatlon 6 Prepailoiy WorA

SU8:01.02 Mobilize Personnel & Equipment

........... ....

10.00 EA 42,100

..... ........ ....

0 0

..... .........

0 14,740
--..--.-.--

56,840 5683.50
........... ....

42,100

.

.... ........ ....

0 0

..... .........

0 14,740

_-.-....--

56,840

.... ..... ....
42,100

....
0 0

-- ---------

0 14,740

-...

56,840

42,100 0 0 0 14,740 56,840

U

0

w ^
^> r

SuN:01.02.02 Mobillzc Trsiilcc,

Mobillze,lrnilers

Mobllize,Pcrnonnel & Equlpnent

S08:01.04 Setup/Construct Temp faclllties

SuG:07.04.01 Establlsh Facilitic.

SuN:01.17)4.01.U2 Set.p trailers

Establish Facilities

SU0:01.04.02 Constru,t Dec.,, Arra

Iuu.tiurt Dvum A,ea

........... ......... ......... ......... ........

960 70 160 300 520 2,010
----------- ... . _ ...-. ...-..-..

960 70 160 300 520 2,010

4,890
. .... .

360
.

79U
.. .

1,540
.

2,650
.

10,230
... .. ..

4,890

... .. ..

360

. .... .

790

.... ..

1,540

.. ....

2,650

------

10,230

24.00 HR 11,810 860 1,900 3,720 6,400 24,690 11128.65

1^-

J

SU8:01.04.03 Site Survey
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PROJECT DSHTPL: MANFqID: ER PROGIRAM - D AREA SHEE1 PILE

VERTICAL BARRIER IMODEL SUMMARY PAGE 4
•• PROJECT OWNER SUMMARY - LEVEL 5 (Rounded to 101s) ••

d

00
J

Site Survey

Setup/Construct terrp Facilities

`.uu:01.05 Construcl Temporary Utilities

Construct lenporary Utillties

su13:01.06 PreConstruction Suhmrttals

Pre-COnstructrun Submlttals

Mobilixatfon & Preparatory Work

SuB:03 Site Work

5uB:03.03 Earthuurk

Ear thwork

:,uB:03.O4 Roads/Parking/Curbs/valks

No.,N:/Park inq/r iu b-/Yalks

Srlc Work

',u0:06 Groundwater Collectron G I-ntrol

5UB06.01 Extraction 8 Injectron Wells

>uBa16.01.111 We l l Dn tlrng & Cnrutructlon

well Drillrng g Construction

Su8:06.01.04 Operations and Maintenance 3,6,9

Uperatiom and Maintenance 3,6,9

QUANTITY UOM CONTRACT COST
----------------------------------

SUB MPR

........-

PM/CM
---------

G&A/CSP
---------

CONTINGN
--------------

TOTAL COSI UNIT COST
---- ------------------------

-------- .

1,280
--

..... ..

90

....... .

210

........

400

........

700 2,690

^--- --- -
17,990

'---' --
1,310

- ---' '
2,900

------'-
5,660

---------
9,750

-------
37,600

...-.,...-

6,010

......-

440 970

.-.----

1,890

.--__^..-

3,260 12,560

......... ......... .-_..--- ..-...-- ..-..__..

4.00 EA 12,850 940 2,070 4,040 6,960 26,860 6715.61 C'J
........... ........ ......... ........ ........ _.-..-.-..

37,810 2,760 6,090 11,900 20,490 79,040 ny

w R7

........ ......... ......... .........
6,420 470 1,030 2,020 3,480 13,430

21,480
. ...

1,570
.

3,460 6,760 11,640 44,910
. .. ..
27,910

.. _
2,040

..... -
4,490

-------- .

8,780

_ .....-
15,130

.....

58,350

........... .

4.00 EA 282,680

...... .

20,640

.......

45,500

......

88,950

........

153,220 590,970 147/43.47

........... .

59,110

........ .

4,310

....... .

9,510

........

18,600

........

32,040 123,570

1U8:06.01.9X Site Piping
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PROJECT DSHTPL: HANFORD: ER PROGRAM - D AREA SHEET PILE
VERTICAL BARRIER MODEL SUMMARY PAGE 5

•• PROJECT INMER SUMMARY - LEVEL 5(Rounded to 10's) •• .

Site Piping

Extraction & Injection Wells

5011:06.03 Sheet Pile

Sheet Plle

Grotudwater Collection & Cantrol

SUB:20 Site Restoration

511B:20.04 Revegetation ainl Pl,mtiny

d Revegetation and Planting

60
00 Site Restoration

SIIB:21 Demobilization

SuB:21.112 Demobilize Pci:.unncl i Equipment

SIiM:21.02.02 Denrobilize lrailers

Dcupbllite t7ailers

Demobilfze Personnel & Equipment

t.u8:21.04 Demobilize lemp Facilities

n,UH:21.114.02 Remove Decon q,u„

Reqvc Dccun Area

Demobilize Temp Eacilities

SIIb:21.05 Di>connect len41o1ary Illllitles

Uisconnect Ienporary Utilities

su6:21.06 Post Construction Stbmittels

QUANTITY UOM CONTRACI COST
...................... •---------

SUB MPR
--------

PM/CM
--------

-

G&A/CSP
-----------

CONTINGN
-- ------------

TOTAL COST UNIT COSI
---------------- ------------

--- -

145.190

----------- -

--- _____

10,600

--------

___

23,370

---------

_________

45,690

--- ----••-

78,700
-.------

303,550
-----

------
486,980 35,550 78,380 153,2130 263,950

I
1,018,090

10,525,290

----------

768,350
---------

1,694,050
---------

3,311,860
.........

5,704,840
---------

22,004,380

---•_-----
11,012,270 803,900 1,772,420 3,465,090 5,968,790 23,022,460

----------- ------ ---- ---- --------- ---------

- -12,850 _ . _ _940 -2,070- -- -4_040 - - - _6,960 26,860-

12,850 940 2,070 4,040 6,960 26,860

960 70 160 300 520 2,010
...- _ ..... ..._ ......... ........ ....-- .._._....--

960 70 160 300 520 2,010

8.00 MR 2,320

........... ...

170

... . ...

370

...... ..

730

....... .

1,260

......

4,850

2,320
..
170 370

.
730 1,260 4,850

.......... ...

3,210

... ...

230

... . ..

520

....... ..

1,010

..

1,740

....

6,720

606.35

b

^

dm

j--

J
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PROJELI DSMIPL: MiNMFOBD: ER PRUGRAM • D AREA SMEEI PIEf
VIERTIGL BARBIER NODEL SUMMARY PAGE 6

•• PROJECT 011NER SIUMMARY - LEVEL 5 (Rounded to 10's) ••

0
^

^ Post-Constructton Suhmittals

DemoDillxatlon

Fixed Price Contractor

WHC Westinghouse Hanford Conpamy

NHC:02 Monitoriny, Samplrng & Analysis

NIIC:02.08 Sanpling Rad Cntmrtd Medla 112

u111 :I1l.11t1.02 Gruurxl Weter Analyn.ie

6i ound Water An.dysls

uI1L:02.08.03 Ilake Ground Nater Srmiples

Take Ground Ilater Sarrples

Sampling Nad Cntrnntd Media 112

Monitoring, banpling & Analysis

WIIr:06 6rounC.water Lollcctr.^n & Lontrol

uIIC:06.U3 Vcrtical Burricr (Shect Pilc

Vm ticol Bzrrlai (Sheet Pile

uuc:u6.U5 Dpe^ration and Maintenance, 1-12

Operation and Marntenance, 1-12

Grounduater Collection & Control

up( .:15 nnuual Neport

NH[:13.21 Annual Report

QUANTITY U(YI
................

CONIRACI COST
.................

SUB MPR
.........

PM/CM
.........

G&A/CSP
...........

CONTINGN
.............

101AL CUSI
...............

UNIT COSI
...........

4.00 LA 12,850 940 2,0/0 4,040 6,960
.

26,860
__....

_

L11561
........... .

19,350
........... .

........

1,410
.......

........

3,110
......

........

6,090
---------

........

10,490
---------

-..

40,440
......_.

11,110,180 811,040 1,788,180 3,495,900 6,021,850 23,227,150

d

^

o r_r1
88.00 EA 35,200 0 5,280 10,320 17,780 68,580 /71/5'.

^• r
y l--

........... ......... ------- ----- ._..
T

24.00 MR 660
..... .....

0
.. _

100
--. ..

190
-----

330
.._. .

1,290
..-._. __.

53.8n -1
.

35,860
..........

.. ...

0
......

....

5,380
.....

----

10,520
_.._

. . -
18,120

----- -

.

69,870
....

35.860
. .

0

_ .
5.380

_ ..
10.520

- --
18.120 69.870

2,300 0 350 680 1,160

.......... ........ ...... . ......... .........

2,140 0 320 630 1,080
........... ......... ......... ^__._ _.. _ _..._..

4,450 0 670 1,300 2,250

4,490

^^^---4,180

8,670

ulu.:13.21.11 Prep.ve Annual Report IT, 1)
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PROJECT DSHTPL: HANFORD: ER PROGRAM - D AREA SHEET PILE

VERTICAL BARRIER MODEL SUMMARY PAGE 7

.........

•• PROJECT ONNER SLMMARY - LEVEL 5(Rourded to 10-s) ••

........... _ ..--....---.---...-

.....................................................

......--_...-.---_....-
DUANTITT UOM

..........................

......_...-..--.

CONTRACT COST SUB
......................

.-...

MPR
.....

..._ ._.

PM/CM
.........

..--.-...-

G&A/CSP
.........

---........---

CONTINGN
..............

---__________.
TOTAL COSI UNIT COS1

.............................

Prepare Amual Report (Tr 1)
.......... ......

90,150
... .

0
........

13,520
........

26,440
.......

45,540 175,640

ulll:13.21.12 Preparo Anoual Report (Yrs 2-12)

Prclparc Annunl Rciport (Yrs 2-12)
........... .....

60,070
......... .

.... .

0

........

9,010

.........

17,620

.........

30,340 117,040
Anrvual Report

......
150,220

.... ..

.... .

0

........

22,530

.........

44,050

.........

75,880
- _....-.-

292,680

Annua( Report
. .... .....

150,220
........... ...

.... .

0

.......

22,530

.........

44,050

........

75,880

.-..-......

292,680

Mestinyhouse Hanford Conpany
..

190,530

.... _

0
------
d8,580

---------
55,070

---------

96,240
.... _ . _ _

371,230
IIANFORD: ER PROGRAM 11,342,810 811 ,040 1 ,816,760 3,551,770 6,132,830 23,655,210

d
^
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VEiR1ICAL BARRIER MODEL SUMMARY PAGE 8
•` PROJECT INDIRECT SUMMARY - LEVEL 1(RotMed to 10' s) •`

....

..

....................----- _ ...._ ..------ -

.....---------- ..--------- -------------

--------- _..._.-_ -------- ------- _._----- .-----

GUANIITY UOM IiOTAL DIRECT OVERHEAD
--------------- _.....__.............. ...........

--- .-..__

PROFIT
. ....... _

-. _..._-

BOND
_....-----

----------

B80 TAX
----------

---- --------

MAT MPR
-------------

- ---- .. _

TOTAL C211 UNI1 COSI
---- .-.-.-_-_._...........-.

ANA Off-Site Analytlcal Services 42,100 0 0 0 0 0 42,100SUB Fixed Price Contractor 8,6<6,700 1,6<2,870 715,130 53 500 51,970 0 11,110,180
WHC Westinghouse Hanford Conpany 190,530 0 0 ^ 0 0 0 190,530

NANFtikO: FN I'R06NAM
........... ......... .

8,879,330 1,642,870

........

715,130 :3,500 51 9/0 0 11,342,01(1
6uLienu.^.ta^ MVk

,
811,040

5UB1oTAL
12,153,850Project M:,n„ycoicnt/[onstruetion Mynt 1,816,760

SUBTOTAL 13 970 610General S A6nin/COmmn Support Pool
, ,

3,551,770

SIIBTOTAI
17,522,300Cuntinycn^y
6,132,830

IOTAI INCL OWNER COSIS
23,655,210

d

0

^•r"

4-
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ucd 14 Sop 1Y94 U.S. Army Corps of Englneer's TIME 14:57:54

PROJECT DSNTPLI HANFORD: ER PROGRAM - Cl AREA SHEET PILE
VERTICAL BARRIER MODEL SUMMARY PAGE 9

PROJECT INDIRECT SUMMARY - LEVEL 2(Rotuded to 10's) `•

.. _ .......................................................................................................................................

oUANTITY Uq1 10TAL DIRECT OVERHEAD PROFIT BOND B80 TAX MAT MPR TOTAL COST UNIT COST
....................................................................................................................................................................

ANA Off-Site Analytical Services

C7
4D

ANA:02 MonltorIng, Sanpling & Analysis

Oft-Site Anelytical Serv(ces

SI18 Iiaed PiIcc Sontroctur

SUB:01 MobiWation & Preparatory Work
SUB:03 Site vork
SUB:06 Groundvater Collection 6 Control
SUB:20 Site Restorztion
5U8:21 Oemobiliration

Finrd Piicc Conliector

11HC tlcstinylwuse Hnnford Company

WHC:02 Monitoring, Sampling IT Analysis
WHC:06 Groundsiater Collection 8 Control
WHC:13 Arnual Repolt

4esun5ihouse Henford Conpany

MANFORO: ER PROGRAM
Subcuntrnctor MPR

StIBlt1141

Piolcn M^nay.mue/6onsuu,tionMgnt

SUBTOIFL
General S Admin/COmnon Support Pool

SIIIRnIRI
Continycncy

TOiAI INCL OWNtk LUSTS

42,100 0 0
..

0
. .

0
-

0
-

42,100
....................

42,100

......... .

0

.......

0

... .. .

0

.._._- ---

0

- ---
0 42,100

29,420 5,590 2,430 180 180 0 37,810
21,720 4,130 1,800 130 130 0 27,910

8,570,500 1,628,400 708,820 53,030 51,520 0 11,012,270
10,000 1,900 830 60 60 0 12,850
15,060

...... ..
2,860 1,250

.
90 90 0

__.
19,350

...
8,646,700

........ .
1,642,870

. ......

715,130 53,500
.. .._

51,970
.-

0 11,110,180

35,860 0 0 0 0 0 35,860
4,450 0 0 0 0 0 4,450

150,220
...........

0
.... .

0
....

0
_

0
----- -

0
------

150,220
-----------

190,530

....

0

.....

0

---- -

0

-- ---

0 0 190,530

8,879,330 1,642,870 715,130 53,500 51,970 0 11,342,810
811,040

12,153,850
1,816,7L0

13,970,610
3,551,770

17,522,3110
6,132,830

e3,655.210

d

0
p M

> L

J
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PRUJ6C1 DSNTPL: MANFqID: ER PROGRAM - D AREA SHEET PIIE
VERTICAL BARRFER MODEL SUMMARY PAGE 10

" PROJECT INDIRECT SUMMARY - LEVEL 5(Rouoded to 10's) ••

QUANTITY uUM TOTAL DIRECT OVERHEAD PROFIT BOND B&O TAX MAT MPR TOTAL COSI UNIT COSI
............................................................................................................

ANA Off-Slte Analytical Services

ANA:02 Monitoring, Sampling i Analysis

ANA:02.08 Sampling Rad Contaminated Media

t0
W

ANA:02.08.02 Ground Water Analysis Yr 1-12

Ground Water Analysis Tr 1-

Sanpling Rad Contaminated M

Monitoring, Sampling 8 Anul

Oft-Site Analytical Seivlce

SUB Fincd Price Cantractur

SUB:01 Mobilization & Preparatory Work

SuB:01.02 Mobilizc Ve; sonnel & Equipnent

........... ....
10.00 EA 42,100

.... ... ..

..... ...

0
...

..... ...... ....

0 0
.

..... .........

0 0
.

. _ _-__..-

42,1010 4210.00
- .._-. ... ..

42,100
... ... ..

.. ....

0
..

..... ..... ... ....

0 0
..

... ..........
0 0

..- --
42,100

. .. .. ..
42,100
--- -

... . _ .

0

--

-.... . - _...
0 0

.

---- ._...---

0 0 42,100

-- -
42,100

--- .
0

.. ... - --
0 0

---- - --------
0 0 42,100

d

C
dm

SuM:01.Q2.02 Mobilize lrailern

Mobilize Irailers

Mobilize Personnel & Equlpn

SuB:U1.04 Sctup7Construct Tenp Facilities

SuB:01-04.01 E,tablsh Vacllitlcs

SuB:01.04.01.02 Setup lrailers

EstabliaN Facilities

SUB:01.04.02 Construct Dccon Area

Conetiw t Decon Area

.......... ........ ........ ......... ....... .........
750 140 60 0 0 0 960

........... ......... ........ ......... ........ ......... ... ......

750 140 60 0 0 0 960

3,810
.... ... .

720
.

310
..

20 20 0 4,890
. .. . .

3,810
.... .. ...

720

.. ..

310 20 20 0 4,890

.......... ..

24.00 MR 9,190

...... ..

1,750

.......

760 60 60 0 11,810 49[.u5

5u8:01.04.03 Site Survey
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PROJECT OSMTPL: MAMFOIID: ER PROGRAM - D AREA SHEE) PILE
VERTICAL BARRIER MODEL SUMMARY PAGE 11

•• PROJECT INDIRECT SUMMARY - LEVEL 5 (Rourded to 101s) •• '

Site Survey

Setup/Construct Tanp Faclli

SUH:01.05 Construct Temporary Utilities

Construct leirporary Utllitl

5UB:01.06 Pre-Construetion Submittals

Prc -COnstruction Sutmittals

Mobilization L Preparatory

SUB:03 Site 1Jark

A sue:03.03 E^rtnw.fk

Earthcork

SU6:03.04 koads/Parking/Curbs/Nalks

Roads/Parking/Curbs/Nalks

Site Work

SUW06 Gioundwater CulIoction E c.,ntiul

SUB:06.01 Ertractiun 8 Injection Vells

61111:116Ol.nl UeII Diillin9 & Cont niition

well Drilltog & Cun>troctlo

SU8:06.01.04 Operatiun dnd Mdintcnance 3,6

upc ,tiom, and Maini<nance

NUANIITY UOM IOTAI. 01RECT
------------------------------

OVERHEAD
-----------

PROFIT
-----------

BOND
--------

BEO TAX
-----------

MAT MPR
--------------

IO1AL COSI UNI1 C0.1
----------------------------

-----------

1,000
.

_________ _

190

_______ __

80

_____ -

10

-------- -

10

--------

0

- __.....

1,280
........ ..

1G,000
......... .

2,660

........ ..

1,160

... _ -- -

90

-------- -

80

-_._____

0 17,990

.........

i,680

......... .

890

.......

390

.......

30

.........

30

.........

0

...._-.__

6,010

4.00 EA 10,000 1,900 830 60 60 0 12,850 3212.26
iz;

29,420 5,590 2,430 180 180 0 37,810 ^

ti l

D
- `4-°-------- --------- ------ ---- -- --- -- ----- --- - ----

5,000 950 410 30 30 0 6,420 61
J

.......... ....... ....... .. _ . ------- - ..__...-
16,720 3,180 1,380 100 100 0 21,480

_________ _________ _________ ___ ________ ________ ------ ._.
21,720 4,130 1,800 130 130 0 27,910

........... .

4.00 EA 220,000

....... .

41,800

........

18,200

-

1,360

----- ..

1,320

...._

0 282,680 70669./a

46,000 8,740 3,800 280 280 0 59,110

SUB:06.01.9X Site Piping
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Wed 14 Sep 1994 U.S. ArFry Corps of Engineers TIME 14:57:54

PROJECI D:iN1PL: RANFORII: ER PROGRAN - D AREA SHEET PIIE
VERIIIGL BARRIER MODEL SUroURY PAGE 12

•• PROABCII INDIRECT SUIIMARY - LEVEL 5(Rourded to 10's) ••

Site Piping

Extraction 8 Injection Well

5UB:06.03 Sheet Pile

Sheet Pile

Grounduater Collection i Co

SUB:ZO Site Restoration

5UB:20.04 Revegetation and Planting

(-J Revegetation and Planting

1iD
VI Site Restoration

5UB:21 Demobilization

SUB:21.02 Demobilite Veraonnel 8 Equipnlent

s118:21.02.02 Demoblllae Trailers

Demobilize Trailers

Demobiliie Persomel & Equi

SUB:21.04 Denwbilize Temp facilities

1u0:21.UG.02 R^rnavc Dci un Area

Removc Decon Area

Demobilize Eenp Facilities

SUB:21.05 Di^mnnect lemporary utilities

D15connCct Temporary Utlllt

SUB:21.06 Post-Construction Submittals

QUANTITY UOM TOTAL DIRECT OVERHEAD
.........................................

PROFIT BOND Bt0 TAX HAT NPR TOTAL COS1 UNIT COS)

........... ......... .
113,000 21,470

........... ......... .

........ .

9,350
....... .

........ .

700
.......

........

680
........

.......

0
.........

------- ...

145,190
..-._--

379,000 72,010 31,350 2,350 2,280 0 486,980

.......... --------- -
^8,191,500 1,556,390
.......... .........

----- .

677,480
........ .

__----

50,690
.......

..------

49,240
.........

___...__.

0
.........

10,525,290
_.__---.-_-

^8,570,500 1,628,400 708,820 53,030 51,520 0 11,012,270

--------- -------- ------ -- --------- --- ----- --- -
10,000 1,900 830 60 60 0 12,850

.......... ......... ........ ......... ......... ......... -----------

10,000 1,900 830 60 60 0 12,850

........... ........ ......... . . _ ------ _...---- ...--_.-
750 140 60 0 0 0 960

........... ......... ......... ......... ......... .........
750 140 60 0 0 0 960

........... ...

8.00 NR 1,810
.... ..

..... ...

340

......

150

-- ..

10

------ ----

10

-----

0

....-

2,320
... .....

1,810

...... ...

340

......

150 10
_..- _...

10

.---

0

..._..-

2,320

2,500 480 210 20 20 0 3,210

290.03

d

^
dm

^
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ucd 14 Sep 1994 U.S. Army Corps of Enpirwers TIME 14:57:,4

PRUJECI DSHTPL: NAMFdtD: ER PRODRIIM - 0 AREA SMEE11 PILE
VERTICAL BARRIER MODEL SUMMARY PAGE 13

•• PROJECT INIDIRECT SUMMARY - LEVEL 5 ( Rourded to 10^s) •• '

C7

rn

Po1tCUnetructiwi 5u4mttal

Demobilization

Fieed Price Contract^r

UHC 1lestinghouse Hanfurd Coirpany

WHC:02 Monitoring, Sampling & Analyat^

WHC:02.08 Sampling Rad Cntmttd Media 1-12

u11C:02.0802 Ground Water Analy"Is

Ground Water Analysls

uNC:02.08.03 lake Ground Water Sanples

lake GrnurW Yater Smrples

Sampling Had Cntmntd Media

Moniloring, Saupl mg fi Anal

WHL:06 Giounduater Collartlun 8 Lont,ol

WHC:06.03 Vertical Barrier (Shect Pile

VertiCal Barrner (Shu'4 Pit

WUCIll,.05 upcialion and Maintenence, 112

Operation and Maintenance,

Groundwater Collection & Co

WHC 13 Annu„I Repurl

WHC:13.21 Annual Rcpm t

DUANIITY llql IOIAL OIRECI
___-------------------

OVERHEAD
- ---------

PROFII
-- ..

BOND
....... -

B90 TAX
----------

MAT MPR
-------------

TOTAL COSI UNI1 CO5.1
----- ___------- -------------

------- ....

400 LA 10,000

......... .

.1.900

........ .

830

........ .

60

........ .

60

........

U 12,8SU 321t.rL
...........

15,060

..... ... .

2,860

........

1,250

........

90 90 0 19,350
_---_.._..............

8,646,700

........ .

1,642,870

........

715,130

.....

53,500

.........

51,970

.........

0 11,110,180

C7
C

p rn
88.00 EA 35,200 0 0 0 0 0 35,200 400.UU 7d

^•r
yJ^
A

........... .... ..... ......... --------- -------- ....-_-__-- CT
24.00 MR 660

.
0 0 0 0 0 660 2L.t.:

........ .. ...

35,860
--

_ .-

...... ....... ......... .........

0 0 0 0 0
. ...

35,860
-- .. _

35,860

. .. ...

0 0 0 0 0 35,860

......... ...... ......... ...... ......... .........

2,300 0 0 0 0 0

........... ......... ...... . . ..... ......... ........
2,140 0 0 0 0 0

---- - ----- ---
4,450 0 0 0 0 0

2 300

2,140

4,450

NIIC:13.21.11 Preparc Annual Report (1r 1)
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Wed 14 Sep 1994 U.S. Arery Corps of Engineers TIME 14:57:54
PROJECT DSHIPL: MANFORO: IER PRODRAM - 0 AREA SHEET PILE

VERTICAL BARRIER NODEL sunMARY PAGE 14
•• PROJECT INDIRECT SUMMARY - LEVEL 5( Rourded to 10's) ••

------ ------- _...------------- ..

.......------- ------------------------- -------------

------- ---- -------- ............ _._-----

OUANIITY UOM TOTAL DIRECT OVERHEAD
-------------------------- -------------------

--- _.---

PROFIT
-------- .

-- .__-----

BOND
_------

----------

690 TAX
---------

------ ------

MAT MPR
--------------

- ..__......

TOTAL CoSI UNIT CObI
--------- --------------

Prepare Annual Report (Yr 1
---------- ......... .

90,150 0

........ .

0

........ .

0

....... .

0

.......

0 90,15U

WHC:13.21.12 Prepare Arviual Report (Yrs 2-1

Prepare Annual Report (Yrs
........... ......... .

60,070 0

........ .

0

....... .

0

........

0

.........

0

---- ._.____

60,070

Annuat Report
........... ......... .

150,220 0

........ .

0

........ .

0

........

0

.........

0

-----------

150,220

Annual Report
........... ........

150,220 0

......... .

0

........

0

........

0

.........

0

-----------

150,220

Westinghouse Hanford Canpan
........... .........

190,530 0

--------- .

0

. _ .._._

0

.-------
0

___.----

0

-----------

190.530

nANFORD: ER PROGRAM
........... .........
8,879,330 1,642,870

.. _ ...._
715,130

----
53,500

.._.._
51,970

.__....-

0

....._..._

11,342,810
Subcontractor MPR 811.040

SUBTOTAL 12,153,850
Project ManegumcnVConstruction Mgnt 1,816,760

SUBTOTAL 13,970,610
General & Admin/Comnon Sapport Pool 3,551,770

SUBTOTAL 17,522,380
Contingency 6,132,830

TOTAL INCL OWNER COSTS 23.655.210

d
^

p rm
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PROJECT OSMIPL: 11ANFORD: ER PROGRAM - D AREA SKEET PILE
NERTICAL BARRIER MODEL SUMMARY PAGE 15

^ •• PROJECT DIRECT SUMMARY - LEVEL 1 ( Rounded to 10-s) ••

.__.__

----

... _ ...._ ......................... .. ..

- ------------------------------
____

...........................

OIlAN111Y WOH

_____-__ _ .....-...._---._._.

..............

LABOR
...._..--.._.....

........ _ __

EQUIPMNT
-_...-.. _ ._._

_ _ _ _ _ _ _ ___ _

MAi/SUPP
..._._.....

_ _ _ _ _ _ _ _ _ ________

UNIT CST
.....--._--._....

_______ _ _ _ _ _ _ _ _ _ _ . _ _ _ _

TOTAL COST UNIT CaSt
.._......._.___...._..._....

ANA Off-Slte Analytical Services 0 0 0 42,100 42,100
SUB Fiecd Price Contractor 13.550 2,920 7,010 8,623,220 8,646,700
WHC Westinghouse Hanford Company 153,190 0 0 37,340

.... .
190.530
- ----

HANFORD: FR PROGRAM

. .......... ...

166,730

........

2,920

-------

7,010

.....

8,702,660

-- --

8,879,330
Uvcihcatl 1,642,870

SuB1U1AL 10,522,200
Profit 715,130

SuBTOTAL 11,237,330
Bond 53,500

Su0I01AL 11,290,830
BED Ta. 51,970

TOiAI INCI INDIRECTS 11,342,810
5utcontractor MPR 811,040

SUBTOTAL 12,153,850
Project Manaycment/Construetion Mgnt 1,816,760

SUBTOTAL 13,970,610
6encrat & Adlnin/Camion Support Pool 3,551,770

SUBTOTAL
^

17,522,380
Contingency 6,132,830

1f11AI INCL OWNER COSTS 23,655,210

d

^
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Wed 14 Sep 1994 U.S. Arwy Corps of Engineers TIME 14:57:54
PROJECT DSHTPL: MANFORD: ER PROGRAM - D AREA SHEET PILE

VERTICAL BARRIER NODEL SUMMARY PAGE 16
•• PROJECT DIRECT SUMMARY - LEVEL 2(Ronded to 10's) ••

d

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sanpling 8 Analysis

Of1Site Analytical Services

SUB FixcJ Price Contractor

SuB:01 Mobilitation & Preparatory Nork
SUB:03 Site Work
SUB:06 Groundwater Collection & Control
SIlB:20 Site Restaration
SIlB:21 Dcmobiliiation

Fixed Price Contractoi

NHC Westinghouse Hanford Company

WHC:02 Monitoring, Saapling & Analysis
WHC:06 Groundwater Collection 6 Control
Lll¢:13 Annual Report

Westinghouse Hanford Conpany

HANFORD: EN PROGRAM
Overhead

SiIBTOIA1
Prol t

SUBTOTAL

Bond

SUBTOTAL
BAU Tae

TOTAL INCL INDIRECIS
Subcontractor MPR

SUBTOTAL
Project Managenknt/Constructlon Mgnt

SUBTOTAL
General & Admin/Connnn Support Pool

SUBTOTAL
Contingency

TOTAL INCL OYNER COSTS

QUANTITY UOM LABOR
...............................

EGUIPMNI
...............

MAI/SUPP
..............

UNIT CST
................

TOTAL COSI UNIT COSI
.............................

0
......... .

0
.... ..

0
... . .

42,100
.....

42,100
.

0

.. ...

0

.... ..

0

..... .

42,100 42,100

9,600 1,820 7,010 11,000 29,420
0 0 0 21,720 21,720
0 0 0 8,570,500 8,570,500
0 0 0 10,000 10,000

3,950
...........

1,110
...........

0
_ . -------

10,000
----------

15,060
_..._..__

13,550 2,920 7,010 8,623,220 8,646,700

660 0 0 35,200 35,860
2,300 0 0 2,140 4,450

150,220
...........

0
...........

0
..........

0
...........

150,220
---------

153,190
.........

0
-----------

0
..__ _ _._.

37,340
-----------

190,530
_....__.._

166,730 2,920 7,010 8,702,660 8,879,330
1,642,870

10,522,200
715,130

11,237,330
53,500

11,290,830
51,970

11,342,810
811,040

12,153,850
1,816,760

13,970,610
3,551,770

17,522,380
6,132,830

23,655,210

d
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PROJECT DSNTPE: MAMFpID: ER PROGRAM - 0 AREA 5MEE1 PI/E
VERTICAL BARRIER MODEL SUMMARY PAGE 17

`• PROJECT DIRECT SUMMARY - LEVEL 5 ( Rounded to 10's) `•

-_^

...___....__------ -----------

..........----------- ------- ---- ----- .......----

--
-__ ---- ------- .-.-----

OUANTITY U011
----- .....----- -----------

-- _ ...-._----
LABOR

----- ------ ----

--.......-.

EDUIPMNT
--- .---- -----

------- _--

MAT/SUPP
-----------

-------------- __

UNIT CST
-- --------------

_.....-..._...

TOTAL C051
---- -----------

UNIT COSI
.--......

ANA Off-Site Analytical Services

ANA:02 Monltoring, Sampling 8 Analysis

ANA:02.U8 Sampling Had Contaminated Media

nNA:0208.02 Gruund Water Analysis Yr 1-12

Ground Water Analysis Yr 1-12
-

10.00 EA

---------- --

0

--------- --

0

---------

0

-----------

42,100
..

.--..--_.-

42,100
....._ -

4210.00

Sanpling Rad Contaminated Media
. .......... ..

0

.........

0

.... _ .-.

0
------- ..

42,100
. -
42,100

. .......... .. _ ......- -. ...._-^__ ----------- ---.... ^
Moniloriug, Sampling & Analysis 0 0 0 42,100 42,100 0

^ Off^Site An.d ytical Services 0 0 0 42,100 42,100

su8 Fixed Price Con[ractur

CZ) SU8:01 Mobilization 6 Prepmatmy Work 4-

SUB:OL 02 Mobilize Personnel 8 Equipment ^

t.uD:ot.n2.o2 Mohiiiic Ira n cr:

M'Abilinu li:nlcrn 0 750 0 0 750

Mobilize Personnel & Equw{ment 0 750 0 0 750

SUB:01.04 Setup/Construc[ lemp facilities

6410:01 .04.01 Estabiiah FaciI inc„

SUB:01.04.01.02 Setup trailers 3,000 0 810 0 3,8111

Establish Facilities 3,000 0 B10 0 3,810

SUB:01.04.02 Caontruct Decon Arce

[umtivct Dcc,m nrca 24.00 HR

........... .

4,350

....... . .

1,070

.. ......

3,770

...........

0

..

9,1v0 S8t.v3

SUB:01.04.03 Site Survey
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PROJECT OSNIPL' BAMP(p(ll: ER PpOGp1111 - 0 AREA SHEET PIIE

VERTICAL BARRIER MODEL SUMMARY PAGE 18
^, •• PROJECT DIRECT SUMMApI - LEVEL 5(ROUnded to 10's) ••

. _ ................................................................................................. _

9uANTITT LIOM LABOR EOUIPMNT
....---- ..------ ------------- ....................--------- .................... ----------------------------

------------

MAT/SUPP
----- ..-----

----------------

UNIT CST
----------------

----------- ._

TOTAL COSI UNIT COSI
--------------- ------------

------- ...

Site Survey 0 0

........

0

...........

1,000

----------

1,000
........... ........... ...

Setup/Construct 7enp Facilities 7,350 1,070

........

4,580

...........

1,000

______._._

14,000

Su8:01.05 Construct Teaporary Utilities

Construct Tenporary Utilities

$U8:01.06 Pre-Construction Suhmittals

Pre-Construction Submjttals

Mobilization 1, Preparatory Work

SUB:03 Site Work

SUB:03.03 Earthwork

Earthwork

5UB:03.04 Roads/Parking/Curbs/Nalks

Roads/Parking/Curbs/Nalks

Site work

51-18:06 Groundwater Collection B Cuntrot

SUB:06.01 Extraction & Injection Ilells

41B:06.01.01 Well Drilling & Construction

Well Drilling 8 Cunstruction

sUB:06.01.04 (lpe, alions and Maintunance 3,6,9

Oprr:rtione dud M.iintenance 3,6,9

SUB:06.01.9X Site Piping

........... ......... _ __._.. _ ._ _._.___.__.

2,250 0 2,430 0

........... ........... .__..__.__
4.00 EA

.__. .___
0

_._._.__..^ ---------- ___..10,000.

9,600 1,820 7,010 11,000

........... ........... ........... ...........

0 0 0 5,000

........... .......... _ ......_.. -----------

0 0 0 16,720
........... ........... ........... ...........

0 0 0 21,720

........... .......... ....... ...........

4.00 EA 0 0 0 220,000

........... ........... ......... . .........

0 0 0 46,000

4,680

10,000 2500.00

-----29,420

5,000

---^16,720

----21,720

220,000 55000ou

^^^^-46,0U0
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Wed 14 Sep 1994 U.S. Army Corps of Engineers TIME 14:57:54
PROJECT DSNTPL: NANFqID: ER PROGRAM - D AREA SHEET PILE

VERTICAL BARRIER MODEL SUMMARY PAGE 19
•• PROJECT DIRECT SUMMARY - LEVEL 5(Rounded to 10's) •`

----- ------ ------------------------------------ ---------- ------------------------ ----- .----------- ._..----------- --------------------- .._. _ ..-.---___--__.

OUANTIIT U0M LABOR IEQUIPMNT MA1/SUPP UNIT CST TOTAL.COSI UNIT COST
--------------------------------- ------------ ---------------- ..------------------------------------- ---- -----------------------------------------------------------

----------- ........... ........... ...........

Site Piping 0 0 0 113,000 113,000
........... ........... .......... .......... ...... ,..___

Extraction L Injection Wells 0 0 0 379,000 379,000

SI16:06.03 Sheet Pila

Sheet Pile

Grorrdwater Collection & Control

SuB:20 Site Restoration

SUB:20.04 Revegetation arrJ Planting

Revegetation and Planting

Site Restoration

SU11:21 Demobilization

5uB:21.02 Demobilize Personoel S Equipment

SUB:21.02.02 Domabllrze Trailers

n^inobilizr li.iilers

Demobilize Perzorvrel 8 Equipment

SUB:21.04 Demobilize leop facilities

s0B:21_04.02 Remove Decon Ar^a

Rcmove Decon Area

Oemobiliee Temp Pacilities

SuB:21.05 Disconnect lemporary Utilities

Ui+conncit 1C4porary Utilities

5UB:21.06 Post-Construction Submittals

.......... ......... ........... ........

0 0 0 8,191,500
........... ........... ........... ...........

0 0 0 8,570,500

_.._.._.__O _._._.._..o _ .......0
.__--10,000

------o ----------o - --------o -----
to,ooo

_.....-_-_-
0 150 0 0

0 750 0 0

......... ........... .......... ...........

8.00 MR 1,450 360 0 0
........... ........... ........... ...........

1,450 360 0 0

2,500 0 0 0

8,191,500

8,570,500

d

^

__......___ d ^
10,000 y 7y

10,000

J

hU

150

1,810 225.72

------1,810

2,SOU
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Wed 14 Sep 1994 U.S. Army Corps of EnBineers TIME 14:57:54

PROJECT DSMTPL: NANFOOD: ER PROGRAM • D AREA SHEET PILE
VERTICAL BARRIER MODEL SUMMARY PAGE 20

•• PROJECT DIRECT SUMMARY - LEVEL 5(Routded to 10's) ••

---------------- ----------------

............---------------- -------- .............

---------------------- -------

DUANTIiY UOM
.....------ ........ .--------

---- __---- --------------------

LABOR EOUIPMNT
-- -----------------------------

-----------

MAT/SUPP
-----------

-- _-------

UNIT CST
-- ..............

_ .._.-._...---..-

TOTAL COST
-------------- .-__

-__

UNIT COST
__.._-...

Post-Construction Sutmittals
.

4.00 EA

.......... .......... ...

0 0

......

0

..........

10,000
.

_.__....._.

10,000
---

250000

Demobilization
.

.

.......... ........ ...

3,950 1,110
.......... ........... ..

........
0

........

......... .
10,000

...........

-- .-----
15,060

----- _ ...
Fixed Price Contractor 13,550 2,920 7,010 8,623,220 8,646,700

1IHC Westinghouse Manford Company

WHC:02 Monltoring, Sanpling 8 Analysli

OHC:02.08 Sampling Had Cntmrtd Media 1-12

WHC:02.08.02 Ground Water Analysis

Ground Water Analysls

WHC:02.08.03 Take Ground Water Samples

Take Ground Watei Sanples

Sampling Rad Cntnntd Media 1-12

Monitoring, ^anpling & Analysis

4HC:06 bioundvatci Collectiun 8 Control

WHC:06.03 Vertical Barrier (Sheut Pile

Vmlicrl Bai, ici (Sheet Pile

unC:06.05 Operation and Maintenance, 1-12

Operation and Maintenance, 1-12

Grounduater Collection & Control

11MC:13 Annual Repurt

UHC:13.21 Annual Report

U
0

-- --._ - - ----------- - - d m----------
88.00 EA 0 0 0 35,200 35,200 400.00

ti' r

a
A

........... ........... .......... .......... ...--.._-.. O1

24.00 MR 660 0 0 0 660 2762 J

660 0 0 35,200 35,860
....... ----------- _-_...- ...-____._

660 0 0 35,200 35,860

........... ......... . .... ...... ..........

2,300 0 0 0

........... .......... -----------

0 0 0 2,140
----------- ---------- ------ _. -------- ._-

2,300 0 0 2,140

---^--2,140

4,450

y11L13.21.11 Picpam Annual Report (Yr I)
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Wed 14 Sep 1994 U.S. Army Corps of Erpiruters
PROJECT DSHTPL: MAMFORD: ER PROGRAM •• 0 AREA SHEE1 PILE

VERTICAL BARRIER MOOEI.
•• PROJECT DIRECT SUMMARY - LEVEL 5(Rounded to 10's) ••

TIME 14:57:54

SUMMARY PAGE 21

C^
O
rri

^• r^O
A

_ _______________________________________________________________________

OUANTITY LH1M
--------------------------------- ------------------------------------------------

__ _ -----------

LABOR
---------------

.---- --------

EOUIPMNT
---------------

--._--__--__--

MAT/SUPP
---------------

.___._.__________

UNIT CST
-----------------

__-_---------.....---------.

TOTAL COST UNIT COST
----------------------------

Prepare Annual Report (Yr 1)
-----------

90,150

........

0

...........

0

...........

0

--.......

90,150

NHC:13.21.12 Prepare Annual Repor.t (Yrs 2-12)

,
Prepare Annual Report (Trs 2-12)

...........

60,070

...........

0

. ---------
0

-----------
0

....--.--

60,070

Ramat Report
...........

150,220

...........

0

...........

0

...........

0

-----------
150,220

Anneial Report
.........

150,220
..........

........ _.

0
.... _

-----------

0
----

-----------

0
------ -

. _......__

150,220
--. __--

uestinghouse Man(ord Company
.

153,190
._ --

0
----

0
--- -

37,340
-

190,530

HANFORD: ER PROGRAM
........
166,730

----- -
2,920 7,010

-----------
8,702,660

- -------
8,879,330

Overhead 1,642,870

SUBTOTAL 10,522,200
Profit 715,130

SUBTOIAL 11,237,330
Bond 53,500

SUBTOTAL 11,290,830
090 Tax 51,970

TOTAL INCL INDIREiCIS 11,342,810
Subcontractor MPR 811,040

SUB30TAL 12,153,850
Project Manageumnt/Consvuction Mgnt 1,816,760

SUBTOTAL 13,970,610
General & Aenin/COmmon Support Pool 3,551,770

SUBTOTAL 17,522,380
Contingency 6,132,830

TOTAL INCL ONNER COSTS 23,655,210

D

^3
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Wed 14 Sep 1994 U.S. Arrry Corps of Engineers TIME 14:57:54
PROJECT DSHTPL: NANfd10t EB PROGRAM - D AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER MODEL OLTAIL PAGE 1

ANA. Off-Site Analytlcal Services

________________________________________ _.__- _ _ _ _ ___ ____ _ _________________

--------

. _
ANA:02. Monitoring. Sanpling L Analysis QUANTY Upl CREW ID LABOR EOUIPMNT....................... ---------------- ._...-----------------------------------------------------------------

-- ____.__.---
MAT/SUPP

------------- r_.

------------------
UNIT CST

..__...._-_.._-_.-

-------------- _-_--
TOTAL COST

---_..._----- _--

--
-_..

UNIT COST
-_....._.

ANA. OffSite Analytical Services
ANA:02. Monitoring, Saapling L Analysis

ANA:02.08. Saepling Bad Contarinated Media
ANA:02.08.02. Grond Water Analysis ir 1-12 ,

A5slllpt 1 Ons:

1. Assume sanpling of 7^monitoring wells on a sewiamual basis for the
12-year lifecycle.
(14 sanples)

2. Assune monthiy perforimance monitoring of 7 uelts for the
12-year lifecycle.
(84 samples)

- Total sasples = 98

3. All on-site sample analyses performed by WHC Mobile lab

4. 10% off-sitc verification analysis of reduced analyte list with CLP w^
protocol. ^
(10% of 98 = 10 ea)

ANA Analyze LLN Sample - Off-site 0.00 0.00 0.00 4210.00 4210.00
Lab 10.00 EA 0 0 0 42,100 42,100 4210.00

-----------
_- - --.- - -_

..._..-_... ....
- --_ -

J
Ground Water Analysis Yr 1-12 10.00 FA 0 0 0 42,100 42,100 4210.00

........... ......
Sampling Rad Contaminated Media 0

.....

0

...........

0

..._ .__-._

42,100 42,100
........... ......

Monitoring, Sanpling L Analysis 0

.....

0 0

---- ..__-.
42,100 42,100

Off-Site Andlytical Services 0 0 0 42,100 42,100
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Wed 14 Sep 1994 U.S. Anry Corps of Engineers TIME 14:57:54

PROJECT DSMTPL: MABFORD: ER PROGRAM • 0 AREA SHEET PILE
DETAILED ESTIMATE VERTICAL BARRIER MOOEL DETAIL PAGE 2

SUB. Fixed Price Contractor

.___..__ ....................................................... __. ------------------ __ ------------------------- --------------- ....._

Su6:01. Mobili[ation & Preparatory Work OUAMTT U0M CREW ID LABOR EQUIPMNT MAI/SUPP UNIT CST TOTAL COST UNIT COST
.................... -------------- ......... ------------------------------------ ------- ................................................ ............ ._..___._...._....

SUB. Fixed Price Contractor
SUB:01. Mobilization & Preparemry Work

SUa:01.02. Mobilize Personnel It Equipment
SUB:01.02.02. Mobilize Trailers

FPC S3 Mobilize Field office Trailer 0.00 250 00 0.00 0.00 250 00
1.00 EA 0 250 0 0 250 250.00

FPC s3 Mobilize Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Mobilizc Trailers
........... .

0
..........

750
....... -

0
---------

0

_ _ ..___...
750

Mobilize Personnel t Equipment 0 750 0 0 750

O
OS

0
0

dm

> A
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Wtd 14 Sep 1994 U.S. May Corps of Engineers TIME 14:57:54
PROJECT DSHTPL: MANfORD: ER PRUGItAM • D AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER RODEL DETAIL PAGE 3
SUB. Fixed Price Contractor

............ _ ..._.___

SUB:01. Mobilieation &
................. ------

.._.._..._..__..__.._.._...._.._

Preparatory Work
---------------- .---------------

_._............__._._...__..__..._..___.._....__....____

QUANTY U0F1 CREW ID LABOR EQUIPMNT
---------------------------------------- ..............

....__...._...___....___...__..

MAT/SUPP UNIT CST
---------------------------------

_.__...___..._.__

TOTAL COST
............ .._____

. _ _ _..

UNIT COST
........

5t18:01.04. Setup/Construct Temp facilities
SUB:01. 04.01. Establish Facilities

SUB :01.04.01.02. Setup Trailers

M iac S3 setup Field Office irailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1.270 1269.50

0

0
^

H FP[ 53 Setup Storage Trailer

M FP[ S3 Setup Decon Trailer

Setup Trailers

Establish FaciLities

1.00 EA

1.00 EA

1000.00
1,000

1000.00
1,000

3,000

3,000

0.00
0

0.00
0

0

0

269.50
270

269.50
270

809

809

0.00
0

0.00
0

0

0

1269.50
1,270

1269.50
1,270

3,809

3,809

1269.50

12L9. S Ii

0
C

a A

OS
J
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ucJ 14 Sep 1994 U.S. Army Corps of EnBlneers IIME 14:57:54

PROJECT OSMTVL: NANFOFID: ER PROGRAM • D AREA SHEET PILE
DETAILED ESiIMATE VERTICAL BARRIER MODEL DETAIL PAGE 4

SUB. Fixed Price Contractor

.. ....

'.utl:Ul Mobili<ution
----------------- ..

&
...

..--------- ------------------- ------- -------- ----------- -----------
.

Preparatory Work DUANIY OOM CREW ID LABOR EOUF
.............. -------------------------------------------------- ---------------

-_.._

PMNI
------

._ -------- ---

MAT/SUPP
-----------------

----- ------ --_
UNIT CST

-- --------------

--...--__-..

IoTAL C0S1
- .-.-.------.-----

UN11 COSI

--..----.

SUB: 01. 04-02. Construct Decon Area
uork to be Performed:
Construct decontamination area/pad for equipnw:nt and vehicles.

Crcr and Equipment:
Fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment: 1 backhoe, 1 pickup truck

OutFut:
Assuned duration for this activity is 3 crew days.

FPC S3 Laborer Croup - 1 25.20 0.00 0.00 0.00 25.20
- 3 ea 72.00 HR 0029 1,814 0 0 0 1,814 25.20

0
FPL Si I^Lor^.r broup - 2 25 50 0 0D O uU 0 00 2550.

3 ea 72.00 eN 0030 1.836
.

0
.
0

.
0 1,836 25.50

a ^ r
00 FPC Si 61 ou r6 Powei E{ q,:lpmen[ Operator 29.10 0.00 0.00 0.00 29.111 >

- 1 ea 24.00 nN 0039 698 0 0 0 698 29.111
^

01
FPC S3 Small Tools - 2 ea 0.00 1.39 0.00 0.00 1.39 J

48.00 NR MMIRM020 0 67 0 0 67 1.39

FPC 53 iRK,MWY,4.R4,F250,3/4T,8800 GVY 0.00 7.31 0.00 0.00 7.31 1
4X4 3/4 lON PICK UP 24.00 UR 150F0004 0 175 0 0 175 7.51
- 1 ea

FVL Si UYD EMCAV,IRK MID,.5 CY 8K7,6k4 0-00 3:-44 0.00 0.00 34.4t.
NrORO-SCOPIC I ce 24.OU Ilk N5ueA0U1 0 826 0 0 826 54.4:

M FPC S3 Construction MateriaLs/Supplies 0.00 0.00 2156.00 0-00 2156.00
Allowancc1.00 LS 0 0 2,156 0 2,156 2156.00

M FPC 53 Allowance for lank 0.00 0.00 1617.00 0.00 1617.00
Aesume 1000 Bel plasuc tenk 1.00 EA 0 0 1,617 0 1,617 1617.I1u
for water eoElection

........... ......

Con:,truct Decon Area 24 .00 IIN 41349

... .

1,069

. .........

3,773

------- -.

0 9,190 382.95



ued 14 Sep 1994 U.S. Arspr Corps of Enpineers TIME 14:57:54
PROJECT USNTPL: RANFqID: ER PROORAM • 0 AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER IMODEL DETAIL PAGE 5
SUB. FLied Price Contractor

.__.._..___---------
5UB:01. Mobilization &
---------- .------------

----- ---------------------------Preparatory Work
-------------------- ------- .....

-
.................._..____....___..__

QUANTY UOM CREW ID LABOR
.............................................

....._.__

EOUIPMNT
..........

..._..___..___.

MAT/SUPP
... -------------

_._...___...___.

UNIT CST
----------------

.__________

TOTAL COST
---- .._....___..____

_..___

UNIT COST
...._....

SUB:01. 04.03.. Site Survey

FPC S3 Allowsnoe for Site Survey 0.00 0.00 0.00 1000.00 1000.00
1.00 LS 0

.
0 0 1,000 1,000 1000.00

Site Survey
........ .....

0

........

0

...........

0

..........

1,000

-----------
1,000

Senup/Construct Tery Facilities
........... ---

7,349
--------

1,069
---

4,582
....._._._

1,000 13,999

0^

d
0

d m

^

Ĵ
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I^
U .S. Arrte Corps of Enpineers TIME 14:57:54

PROJECT DSHIPL: NANFOND: ER PR00RM - D AREA SNEET PILE
DETAILED ESTIIMATE VERTICAL BARRIER MODEL DEIAIL PADE 6

' i SUB- fixed Price Contractor i

___--------

Su8:01. Mobilization i
---------- ------------

----------

Preparator
------- --

------ ___-----------

y Work
---- ........ ---------

---- _ .

DIIANTT
---------

_......

IIOM CREW
---------

.______..._...._...__.._....

ID LABOR EDUI
----------- -------------------

_. _ .

PMNt
------

.. _ ...__.....

MAT/SUPP
-----------------

____.._.__._____

UMLI1 CST
-------- ........

_._....___._..._

TOTAL COST
.... ---------------

...__...

UNIT COST
-- -_-...

Snle:01.05. Construct Tenporary Utilities

M FPC 53 Allowance for Temporary Power 1.00 0.00 1.08 0.00 2-08
500.00 LF 500 0 539 0 1,039 2.08

M II'C 53 qlluuancc forr Irl,l4mne 0.50 0.00 0.54 0.00 1.04
500.00 if 250 0 270 0 520 LUa

M FPC S3 Allowance for Tenporary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 Lf 1.500 0 1,617 0 3,117 6.23

[on>trntt Tenporary utilitics
----------- .......

2,250
....

0
...........

2,426
..........

0 4,676

0
C

dm
w ^0
^• r
D`OA

O^



ued 14 Sep 1994 U .S. Arnry Corps of Engineers TIME 14:57:54
PROJECT DSHiPL: MABFORD: EB PROGMN • D AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER KODEL DETAIL PAGE 7
GUB. fixed Price Contractor

........

nub:U1. MoLiliration L

.....................

..------------ -------------------

Preparalory Norrk

................................

--- _

GUAMIT

........

...--

IADH CREW

.........

---- ------- _---------- .

10 LABDR

...........................

....... -

EOUIPMNT

..........

..---- -------

MAT/SUPP

................

-- -------------

UNIT CST

................

- _--.__---_.
TOTAL COST

.....................

UNIT COST

.........

S00:01.06. Pre-Construction Su6mittals

fPC S3 Allowance for Pre-COnstruction 0.00 0.00 0.00 2500.00 2500.00
Sutmittals by Fieed Price 4.00 6t 0 0 0 10,000 10,000 2500.OL
Contractor

Pre-Construction Sutniittals 4.00 6s

----------- -

0

--------

0

-----------

0

-----------
10,000

---._---
10,000 2500.0(

Mo6ilixation & Preparatory Work
----------- --

9,599

---------

1,819

----------

7,007

-----------

11,000

--------- .-

29,424

U
0

d y

a 4-
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Ved 14 Sep 1994 U.S. ArAry Corps of Eng inee r s
DSNTPL: NABFORD: EB PROGRAMMeD sAREA SHEET PILE

TIME 16:57:5<

DETAILLD ESTIMATE VERTICAL BAIRRFER MODEL DETAIL PAGE 0
SUB. Fixed Price Contrector

SuB:03. Site Work OIIANTY 110M CREW ID LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNII COST
.........................................................................................................................................................................

SUB:03. Site Work
SUB:03.03. Earthwork

FPC 53 Allowance for Site Preparation

tm thuork

0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

......... ........... ....... _ -------

0 0 0 5,000 5,000

U
0

r^m
w ^

a4-
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wed 14 Sep 1994 U.S. Arlq Corps of Engineers TIME 14:57:54
PROJECT DSNTPL: BAMFOYU: ER PROGRAM - D AREA SHEET PILE

DETAILLO ESTIMATE VERTICAL BARRIER MODEL DEIAIL PAGE 9
SIFB. Fixed Price Contractor

__.__.._..._----------------- ......__..____...__..._._.__.._.._.._..._.._._....__.____________._..____..___._..___...__..__._.____._..---_..._.-
SuB:03. Site Work WANT1 Upl CREW ID LABOR EWIPMMT MAT/SUPP UNIT CST TOTAL COST UNIT COST
----------------- ------ ------------------- .-------------------------------------------------------------------- ------------------------------------------------ ._._...

SuB:03.04. Roads/Park.in9/Curbs/Nalks

FPC S3 Allowance for Access Road 0.00 0.00 0.00 10.00 10.00

^

400.00 St

FPC S3 A¢ess Ruzids to wells
Asume 1500 if of road per well, 6000.00 lF
10 it wide, native materials
1500 If/well x< wells • 6000
If

Raod^/VarF.inv/CUrbc/walks

Site Work

0 0 0 4,000 4,000 10.Ou

0.00 0.00 0.00 2.12 2.12
O 0 0 12,720 12,720 2.12

......... ........... ..........

0 0 0

0 0 0

----.16,720

----'21,720

16,720

21.720 d

^
J
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4,d 14 Sep 1994 U .S. Army Corps of Engineers TIME 14:57:54

PROJECT DSHIPL: MABfqID: ER PROGRAM - D AREA SNEET PILE
DETAILED ESTIMATE i YERT1CAt BARRIER NOBEL DETAIL PAGE 10

SUR. Fixed Price Contractor

---- _ ----
SuB:06. Groundwater

----------

--------------- --------------------
Collection t Control
------------------------------ -----

--------- ....__.
OUANTT U011 CREW
-----------------

.__.....-.-...._ ___ ___.._..

ID LABOR EBUI
-------------------------- ____

_._..

PMNT
______

...._.._.._..__

MAT/SUPP
_________________

._._...-._______

UNIT CST
_________________

.___..._ .____.....-

TOTAL COST
____.....-__--.-._-_.

uNIT COST
_-.._-_..

SUB:06. Groundwater Collectiorv & Control
5UB:06.0 1. Extraction B Injection Nells

SU8: 06.01.01. uell Drilling L Constructi on

FPC S3 Drill/Install Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Note: 2 new eqtraction 200.00 LF 0 0 0 140,000 140.000 ^700.00
wells and 2 new injection wells, ^
50 it deep, B in diameter. Unit
cost is assumed to include
handljng and packaging of
contaminated well cuttings,
transport to the disposal
facility, and ms.ociated
disposal Fees.

FPC 53 Allowance Well Meud Cuvers 0.00 0.00 0.00 1000.00 1000.00
Assume manhole type cover at 4.00 EA 0 0 0 4,000 4,000 1000.00
each well head

A FPC S3 Allowance for 61,11 Punps, 20 GPM 0.00 0.00 U.00 300.00 3000 .00
2.00 LA 0 0 0 6,000 6,000 3 000.00

FPC S3 Allowance for Controls and 0.00 0.00 0.00 100G0.00 10000.00
Connections at Welt Heads 4.(10 EA 0 0 0 40,000 40,000 10000.00

FPC S3 Allowance for Water Level 0.00 0.00 000 10G0.00 1000.00
Monitoring Instrumentatlon 10.[i0 EA 0 0

.
0 10,000 10,000 1 0. 1111

Assume 5 piexometers per
extraction well using well

points

FPC S3 Allaaance for well 1e^Fing 0.00 0.00 0.00 5040.00 5000.00
4.00 EA 0 0 O 20,000 20,000 5000.00

uell orilling 8 Construction 4.00 EA 0 0 0 22t1,000 220,000 55000.00

d

^
dm

J
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Wed 14 Sep 1994 I U .S. Ar" Corps of Engineers TIME 14:57:54
PROJECT DSINTPL' MANfCItD: ER • D AREA SHEET PILE

DETAILED ESTIMATE i VERTICAL YARRIER ItODEL DETAIL PAGEI 11
SUB. FiNetl Contractor

----

Su0:06. Growdwater
...................

--------------- _ .__....__._...___.

Collection { Control
....................................

...._ _ _..__.

OUANIy UDM CREW
................

_.__...__..__.._._._._....._.__

ID LABOR EOIII
..............................

.. _ ..

PMNT
......

_...._.____..___.

MAT/SUPP
...............

.__...____..__

UNIT CST
................

.._________... _ _

TOTAL COST
..................

_._.._ _ .

UNIT COST
.........

SUB: 06.01.04. Operations and MuintenNnce 3,6.9

FPC 53 Allowance for Welt Workover 0.00 0.00 0.00 10000.00 10000.00
Assume 1 every 3 yrs for each 4.00 EA 0 0 0 40,000 40,000 10000.00
well for the 12•year lifecycle.
Workovers in years 3,6,9

FPC S3 Allowance for Welt Pury 0.00 0.00 0.00 3o00.00 3000.00
Replacement 2.00 EA 0 0 0 6,000 6,000 3000.00
Assue 1 puip replaceaent per
eatraction well every three
years for the 12-year
lifecycle. Punp replacement in
years 3,6,9

........... ....... .... _ ._.._..._ .__.._...._ _.__ _ .__._ d
Operations and Maintenance 3,6,9 0 0 0 46,000 46,000

0̂
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ued 14 Sep 1994 U .B. Mey Corps of Engineers TIME 11:57:54

PROJECT OSHTPL: MANFp10: ER • 0 AREA SHEET PILE
DETAILED ESTIMATE VERTICAL BARRIER IIODEL DETAIL PAGE 12

BuB. Fixed Price Contractor '

.. .

SuB:U6 Gioui.lwater
....................

..---- ----- __..----- -----

Collection I. I:ontrol
...................................

---
.......
WANIY

..........

.. ......
tIDll CREW
.........

....
----- ....__...-.__.......

IO LABOR EGIIIPMNT
.._.._..._.._.._____.__....__.._._._.

---- .----

MAT/SUPP
__..___......_.__

---- .._.._-__..__
UNIT CST

_____...._.._____

._____.__... i_ .._

TOTAL COSI
___......_.._.._.__

....__ .

UNIT C0S1
._.._._._

SuB: 06.01.9x. Site Piping

FPC 53 Allowance for Piping From 0.00 0.00 0.00 18.00 1B.OU

extraction well to Treatnent 3000.00 LF 0 0 0 54,000 54,000 18.OU
plant. Assune 1500 If of
double wall PVC piping per
extraction well
1500 If/well t 2 wells = 3000
If

FPC 53 Allowance for Leak Detection 0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

FPC S3 Allowance for Force Main 0.00 0.00 0.00 18.00 18.00 ^
Discharge Piping 3000.00 IF 0 0 0 54,000 54,000 18_UU
Assune 1500 If of douEle-Nall
PVC piping per iniection well d m
1500 lf/uelt x 2 wells = 3000 w 7J,
i f

1T 5it,• Piping
........... ......

0

.....

0

...........

0

...........

113,000 113,000 y^D
1--

........... ...... ..... . ..._...____
Extraction & Injection Yells 0 0 0 379,000 379,000
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PROJECT DSMIPL: N/q6qID: ER PROGRIN - D AREA SHEET PILE

DETnILLD ESTIMATE VERTICAL BARRIER NODEL DETAIL PAGE 13
SUB. Fixed Price Contractor

__---
SU8:06. Ground.ater
....................

------------------------ ..__..._.._
Collection & Contral
....................................

_.._ _ ...._.._.

OUANIY UON CREW
.................

.._.___..__. _ __........

ID LABOR
..........................

__._..._

EOIIIPMNT
.........

_____...___.

MAT/SUPP
.................

.__...___..___..

UNIT CST
...............

._________...... _ .

TOTAL COST
....................

..._._

UNIT COSI
.........

SaB:06.03. Sheet PiLe

FPC S3 Construct Sheet Pile Nall 0.00 0.00 0.00 38.00 38.00
Assune 50 ft deep x 4300 If 215000 Sf 0 0 0 8,170,000 8,170,000 38.00
Includes mob of equipment,
excavation, and installation of
sheet piles.

FPC S3 Install Soil Cap over Barrier 0.00 0.00 0.00 5.00 5.00
4300.00 LF 0 0 0 21,500 21,500 5.00

Sheet Pile
........... .

0

........

0

.. -------
0

__........

8,191,500

------
8,191,500

IVrou,dua[er Culle,[ton L Control

.._........ _ _

0

.__....

0 0

__._......-

8 570 500

_ . .

B,S7U5SUU, , O

md ^

^•
D 4-
^
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PROJECI OSMIPL: NANFORD: ER PRDORAM - D AREA fMEET PILE

DETAILEO ESTIMATE VERTICAL BARRIER MmEL DETAIL PAGE 14
Stlg. Fixed Price Contractor

Sue:20. Site Restoration DUANTt 00M CREW ID LABOR EBUIPMNT MAI/SUPiP UNIT CST TOTAL COST UN11 COSI
------------------ .....------- ---------------------- ---------- --------------- ....-------------------------------------------------------------------------- .-.-.-..-.-....

d

^

SUB:20. Site Restoration
SUB:20.04. Revegetation and Planting

FPC 53 Allouance for Site Restoration

Revegetatlon and PLanting

Site Restoration

0.00 0.00 0.00 2.00
5000.00 55 0 0 0 10,000

.......... ........... ........... ..........

0 0 a 10,000

.. . ..... --------- --------- --
0 0 0 10.000

2.00
10,000

10,000

10,000

2 au

d
^

am

a`b

J
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Wed 14 Sep 1994 U.S. Army Corps of Erqineers IIME 14:57:54
PROJECIDSNTPL: NANFOIID: ER PROGRAM - D AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER MFIDEL DETAIL PAGE 15
SUB. Fixed Price Cootrector

................---------- ------------------------- ._._.__..__..--------------------- --------- ------ .._..------- -------------- ____.___.___._.
SUB:21. Demabilitation GUANTt LIDM CREN ID LABOR EOIFIPMNT MAT/SUPP UNIT CST TOTAL COSI uN1I COSI
............................................. ------ ......................................... .._............... .........................................................

5118:21. Denpbilitation
Su0:21.02. Demobilite Personnel L Equipment

SuR:21.02.02. Demobilize Trailers

FPC S3 Demoh Field 0fiice Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC 53 Demoh Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EFA 0 250 0 0 250 250.00

FPC 53 Demob Oecon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 CA 0 250 0 0 250 250.00

oenwhilire Trailers
........... .

0

.......... _

750

.__------ .

0

__..__....

0 750

Ocmobilixe Personnel 8 Equi{ment

...........

0

...........

750

---
_

0

__......

0 750

^

d
0

dm

^•r'
9 `n

J
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PROJECT DSHIPL: NANFORDF ER PROGRAM ° 0 AREA SHEET PILE

DETAILED ESTIMATE VERIICAI. BARRIER MmEIL DEIAIL PAGE 16

SUB. FiKelf Price Contractor

------ ----------------

SU0:21. Denwbilization
.... .......... ----

------------------------------ .----------- ------------ ---- ..

QUANTY IIDM CREW 10
------------------------------------------------------------

------- ........

LABOR
----- -----------

----- .-.---..
EOUIPMNT
---------------

..___-_-----
MAT/SUPP
------------

-----
-__._-_••--

UN11 CST
----------------

__.__----_.....----
TOTAL COST

-------------------

---..__--
UNII COST
---- ..__

5U8:21.04. Demobillze Tenp Facilities
SUB: 21. 04.02. Remove Decon Area

Work to be Performed:
Reanve decontamination area/pad for equipment and vehlc les.

Crew erd (ynlnxnt:
Fixed Prce Contractor: I Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment: 1 backhoe, 1 pickup truck

output:
Assuned duration for this activity is 1 u ew day.

FPC S3 Group-6 Power Equipment Operator 29.10 0.00 0.00 0.00 29.10
- 1 ea 8.00 HR 0039 233 0 0 0 233 29.10

0
FPC S3 Laborer Group - 1 25 20 0 00 0 00 0.00 25.20 dM

^^ - 3 ea 24.00 nR 0029
.
605

.
0

.
0 0 605 25.20 ^a

N
FPC 53 LaWrcr Group - 2 25.50 0-00 0.00 0.00 25.50

^

- 3 ea 24.00 HR 0030 612 0 0 0 612 115110
Q

FFC S3 HYD EXCAV,IRS MLD,.5 CY BKT,6K4 0.00 34.44 0.00 0.00 34.44
NYDRO-SCOPIC - I ea 8.00 HR H3UBA001 0 275 0 0 275 3a.

FPC 53 1RK,HUY,4%4,F250,3/4T,8800 GVW 0.00 7.31 0.00 0.00 7.31
4X4 3/4 lON PICKUP 8.00 uR 150111004 0 58 0 0 58 7.t1
- 1 ea

fvC o3 Sm.ill IoUI:. ^ ca 0.00 1.39 0.00 0.00 1.3Y
1e.UU IN XNIXX020 0 22 0 0 22 1.39

Rcnave Dec.. Area 8.00 NR

........... ..

1,450

......... ..

356

.........

0

...........

0
..-.---.._.

1,806 225.72

^ ----- .... ... .... ........... . -.-

Denahilize lenp Facilitles 1,450 356 0 0 1,806
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PROJECT OSMTPL: MANFtltD: ER PROGRAM • D AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER FImEL DETAIL PAGE 17
SUI1. Fixed Price Contractor

SUB:21. Demobililation q1AMTT Upl CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
...........................................................................................................................................................................

SUB:21.05. Discorcrect Tcnporary Utilities

M FPC S3 Remove Tenporary Power 1.00 O.t10 0.00 0.00 1.00
500.00 lF 500 0 0 0 500 LOU

M FHC S3 Remove Telephone 1.00 0.00 0.00 0.00 1.00
500.00 lF 500 0 0 0 500 1.00

M FPC 53 Remove Teatparary Nater 3.00 0.00 0.00 0.00 3.00
and Sewer Service 500.00 LF 1,500 0 0 0 1,500 3.00

Disconnect Teo<iorary Utilities
........... ..

2 ,500
......... ..

0

......... .

0

.........

0

.._.......

2,500

d
0

{-.
^̂
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PROJECT DSMTPL: NANFDRD: ER PROGRAM - D AREA SHEET PILE.

DETAILED ESTIMATE VERTICAL BARRIER MODEL DEIAIL PAGE 18
SuB. fiRed Price Contractor

......

SuB:21. Deniobtlixation

.......................

...............................

.................................

.. _ ..-... _ ..

OlUM1t UOM CREW

.................

_._

----------- ----------ID LABOR

...........................

-------EOUIPMNT

..........

..------------MAT/SUPP

................-.

-----------------UM11 CST
.-..-...-.__....

------------
.

TOTAL COST
..-_......-.....__-

..._

UNIT COST
.-...._..

SUB:21.06. Post-Construction Suhoittals

FPC S3 AILoNance for Post-Construction 0.00 0.00 0.D0 2500.00 2500.00
Submittals by Fixed Price 4.00 EA 0 0 0 10.000 10,000 2500.0C
ContreCtor

Post^COnstruction Sulmittals 4.00 EA

----------- ---

0

--------

0

_ ........

0

......__.

10,000

------- .-_

10,000 2500.01

Demobiliaation
........... ..

3,950

.........

1,106

...........

0

...........

10,000

---- ...___

15,056

Fixed Price Contractor
........... ..

13,548

.........

2,925

-----------

7,0f17

.........-

8,623,220

-----------
8,646,700

tJ
N

C1
^

dm

p>
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Wed 14 Sep 1994 U.S. Anry Corps of Engineera TIME 14:57:54
PROJECT DSHTPL- MANEOBDi EB PROBRAM - D AREA SNEET PILE

DETAILED ESTIMATE VERTICAL BARRIER MOO^EL DETAIL PAGE 19
NMC. Ilestinghouse Hanford Company

uHC:02. Monitoring, Seeplingl t Analysis gLIAN1Y Upi CREW ID LABOR EDUIPMNT MAI/SLWP UNIT CST TOTAL COST UNIT CO51
--------------- .......................-------- ............................................................. --------------- ----------- ------ -------------------- .-....

uUC. Westinghouse Hanford Colryany
uHC:02. Monitoring, Salepling & Analysis

NNC:02.08. Sasplirp Red CntNntO Media 1-12
NHC:02.08.02'.. Grand Water Analysis

AssVlPtlons:
1. Assune sanpling of 7 monitoring wells on e semianttwl basis for' the

12-year lifecycle.
(14 sairyles)

2. Assume monthly perforaunce nunimring of 7 wells for the 12-year
lifecycle.
(84 samples)

- )otal samples = 98

3. 90% of saoples analyzed by mobile lab
(90% of 98 = 88)

4. A11 on-site sasple analyses performed by NHC wobile lab

NPC Analyze LLN Sample - Mobile Lab 0.00
88.00 EA

,round Water Analysis 88.00 EA

0

0

0.00

........-.^

0

d
Q

d m

N r^^r
0.00 400.00 400.00 ^ A

0 35,200 35,200 400.00
----------- --------

0 35,200 35,200 400.00
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PROJECT DSMTPL: MANPOIIDt ER PROGRAM - 0 AREA SHEET PILE

DETAILED ESTIMATE VERTICAL BARRIER MODEL DETAIL PAGE 20
WHC. Westirphouse Hanford Canpany

uH[:02. Morntoring, Sampling B iLnalysia OUANTy UOM CREW ID LABOR EDUIPMNI MAI/SUPP UNI1 CST TOTAL COSI UNI( COSI
------------------------ ------------- ...... ------ ------------------------- ------------------------------------- --------------------- ------- .....------ ____-_...._...

WHC:02.08.03. Take Gronud Water Suryles
A,swnptlons:
1. Aasux smnpllnB of 7 nonitoring wclls on a semiavarl basis for the

12-year lifecycle.
(14 sanples)

2. Ass,+ne 2 Eield Technicians for 6 hours on a sentiamuel basis for the
12-year lilecyc(e.
(24 hrs/yr)

WHC Technician, Environmental 27.62 0.00 0.00 0.00 27.62
Restoration Ops - 2 ea 24.00 HR 85201 663 0 0 0 663 27.62

Take Ground Water Samples 24.00 xR
........... --

663

------ --

0

- ------- -
0

----------
0

---
663 27.62

Sanpling Rad Cntnntd Media 1-12
___________ _____

663

______ _

0

_----_

0

_________

35,200

___-._

35,863

Monitoring, Sampling & Analysis
-----

663

------

0

---------
0

------
35,200

-----------
35,863

d

N
J-

d
^

dm

0^
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u^.J 14 Sep 1994 U.S. Army Corps of Enyineers IIME 14:57:54
PRUJECI DSNIPL: NANFOYD: ER • 0 AREA SHEET PILE

DETAILLD ESTIMAIE VERTICAL BARRIER MODEL DEtAIL PAGE 21
WHC. Westinghouse Hanford Eonpany

uMC06. Groundwater Collection 8 Control QUANTY UON CREW 10 LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST NN1T COSI
........................................................................................................................................................................

NNC:06. Groundwater Collection 6 Control
NMC:06.03. Vertical Barrier ( Sheet Pile

Nall), Yr 1
Assune VMC OA and safety oversite for the construction project.

4NC technician, Envirormental ( Yr 1) 28.80 0.00 0.00 0.00 28.80
Restoration Ops 80.00 NR 85201 2,304 0 0 0 2,304 28.80

........... ........... .......... ........... _._.....__
Vertical Barrier (Sheet Pile 2,304 0 0 0 2,304

LA

C7
^

d m

J
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PROJECT DSHTPL: NAMFqID: ER PROGRAM - D AREA SHEET PILE
DETAILLD ESTIMATE VERTICAL BARRIER MODEL DEIAIL PA6E 22

WHC. Westinghouse Hanford Company

.._.__.------------ .___---

Wn[:06. Groundwater Collection B Control
...----------- ------------- ......... .-..----- --------

- _______ ---- --------------- ---- -------

OUAMTy UOM CREW ID LABOR EOUI
------------------------------------------------

.__.-.

PMNT
------

_._.------------

MAI/SUPP
------ .-_--_.___

-------- __.__

lN1IT C:ST
--.__-._-----_-_

_____...____

TOTAL CoSt
___.....__.._-.__._.

uNII COiI
__.._._.

uHC:06.05. Operation and Maintenance, 1-12

1JHC Allowence for Electricity 0.00 0.00 0.00 0.04 0.04
Wells: 147 kW-hr/d 53600 KWH 0 0 0 2,1144 2,144 0.04
Assune 24 hrsYday A 365 days/yr
Total = 53,600 kW-hr/yr

__ _ - _____ ___ -------
Operation and Maintenance, 1-12

__ _____ __

0

___

0

--- -----
0

_ __

2,144

-
2,144

Groondwater Collection L Control

___________ .......

2,304

____

0

----------
0

._.__......
2,144 4,448

d

NCl^

0

C

a 4̂-
J
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PROJECT DSMTPL: RANFOIID: El PIROGRAM - D AREA SHEET PILE

DETAILED ESTIMATE 'VERTICAL BARIRIIER NmEL DETAIL PAGE 23

WHC. iNestinyhouse Hanford Compnny

Nn0 13. Annua( Report CUANTt tNM CREW ID LABOR EGLIIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
------------ ...... ...................... .__...----------------------------- --------------------------------------------------- ........................... ._--------- ...

UNC:13. Annual Report
NxiC:13.21. Arvwel Report

NMC:13.21.11. Prepare Annua( Report (1r 1)
AscuAe 2 F11E's for & months each year

WHC Engineer, Envirorniental
Restoration Ops 1040.00 MR 85101

NMC Scientist, Envirormental
Restoration Ops 1040.00 HR 85102

Prepare Annual Report (Tr 1)

°

43.34 0.00 0.00 0.00
45,074 0 0 0

43.34 0.00 0.00 0.00
45,074

...... .. .
0

.
0 0

.. .
90,148

.......... ..

0

........ .

0

...........

0

43-34
45,074 43.34

43.34
45,074 43.34

90,148

d
^

dm
(v z
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PROJECT OSMTPL BAMFDRDt EB PROGRAM - 0 AREA SIIEEI PILE

DETAILED ESTIMATE VERTICAL BARRIER MODEE DETAIL PAGE 24
VBC. Westinghouse Hanford Campany

uMU li. Annual Report RUAMIy tR)M CREW 10 LABOR EOUIPMMT MAT/SUPP Will CST TOTAL COST UNIT COSf
..................................................................................................................................................................

UHCe13.21.12. Prepare Annual Report ( yrs 2-12)
Assune 646% Year 1 Mnual Report effort ( 2 ftE's for 4 aenths per year)

ullC Engineer, Environmental 43.34 0.00 0.00 0.00 43.34
Restoretion Ops 1 ea 693.00 HR 85101 30,035 0 0 0 30,035 43.34

WHC Scientist, Envirormental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 ca 693.00 HR 85102 30,035 0 0 0 30,035 43.34

Prepare Annual Report ( Yrs 2-12)
........... ..

60,070
........

_

0

_.......

0

-----------

0

------

60,070

Annual Report
........... ...

150,218
.......

0

.......-

0

-----------

0

----------

150.218

Arvwal Report -- - 150,218 -- ------ -0 0 ----_.--- .0 -- _ 150,218

Westinghouse eantord Coapany 153,185 0 0 37 344 190 529 d m

N

HANFORO: ER PROGRAM
........... ...

166,734
.... _ ..

2,925 7,007

,
...........

8,702,664

,
_ .---..-_
8,879,330

•y
w
•^^• r

CO D D

J
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Wed 14 Sep 1994 U.S. Arlq Corps of Engineers TIME 14:57:54
PROJECT DSHTPL: HANFORD; ER PROGRAM - 0 AREA SHEET PILE

VERTICAL BARRIER MODEL BACKUP PAGE 1
" LABOR BACKUP '•

................................... .................... _ __ . _ ..._._..__.._ ..................... .... TOTAL ... --------------------- _---- ._..__._.......
SRC LABOR ID DESCRIPTION BASE OVERTM I%5/INS FRNG TRVL RATE INMI UPDATE DEFAULT RWRS
...........................................................................................................................................................................

FPC 0029 Laborer Group - 1 15. 84 0.0% 28.7% 3.57 1.25 25. 20 MR 07/09/93 0.00 96
FPC 0030 Laborer Group - 2 16. 09 0.0% 28. 5% 3.57 1.25 25. 50 MR 07/09/93 0.00 96
FPC 0039 Group-6 Power EquVpment Operator 18. 02 0.0% 27. 4% ♦.90 1.25 29. 10 NR 07/09/93 0.00 32
WHC B5101 Engineer. Envirwnrental 35. 38 0.0% 22. 5X 0.00 0.00 43. 34 MR 01/07/94 0.00 1733
UOC 85102 Slientist, En.irorniental 35. 38 0.0% 22. 5% 0.00 0.00 43 .34 PR 01/07/94 0.00 1733
U11[ 85201 Technician, Environmental 22 .55 0.0% 22. 5% 0.00 0.00 27 .62 HR 01/07/94 0.00 104

^

N
^

d
^

d m
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PROJECI DSHIPL: HANFORD: ER PRD6RAM - D AREA SMEEI PILE

VERTICAL BARRIER MODEL BA[KUP PAGE 2
EOUIPMENT BACKUP --

_ ............................................................................... .......................... TOTAL ------------------------------
...._____..

SRC EQUIP 10 DESCRIPTION DEPR CAPT FUEL FOG ED REP TR NR TR REP TOTAL UOM MOURS
............................................................................................................................................................................

MI1 H30BA001 HTO ExCAV,TRK MiD,.5 CY BKT,6X4 14.36 3.58 4.07 1.4 9.83 0.98 0.15 34.44 PR 32
MIL T50F0004 TRK,MYY,4x4,F250,3/4T,8800 GW 1.58 0.39 2.67 0.7 1.60 0.27 0.04 7.31 MR 32
MIL KMI%K020 SmFI Tools 0.46 0.17 0.13 0.0 0.57 1.39 HR 64

w
0

U
C
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o^
J



'^^°^ `01. 10901

Ihu 22 -p 1994 U.S. Army Corps ofErpineers TIME 10:26:47

PROJECT DAREIX: NAMEdID: ER • 100 0/DR ION EXCHANGE
100 D/DR IDN EXCHANGE REIIEDIATIGM NDDEL TITLE PAGE 1

MANEORO: ER PROGRAM
100 B/DR IDN EXfNANBE
1.4.10.1.1.10.5.2.4 d

IOM EXCHANGE REMEDIATION O
PRELIMINARY COST MOOEL

^ Q!y

wDesigned By: ..,
Estlmated By: 11 Corporation

..

Prepared By: OSACB/CENPN COST ENG BRANCH O^
Project Tine B Cost, Inc.

Date: 09/14/94

M C A C E S G 0 L D E D 1 T I 0 N
Compuser GOLD Copyri9ht T O 1985, 1988, 1990, 1992

by BuildinB Bystesn Desf9n, Inc.
Release 5.20J



rt fi.
^

t N s^
%^'#_ i_^ ^1 .3^u ^'^

mu 22 Sep 1994 U.S. Army Corps of EnyirM:ens TIME 10:26:47

PROJECT DAREIX: NAMFOROS ER PROGRAM - iWD D/DR 1011 EXCHANGE
TABLE OF CONTENTS 100 D/DR ION EXCHANGE REMEDIATIdN NmEL CONTENTS PAGE i

SUMMARY REPORTS SUMMARY PAGE

PROJECT 011NER SUMMARY - LEVEL I ...................... .....................1
PROJECT OWNER SUMIURI - LEVEL 2 ...................... .....................2
PROJECT OMIER SIIMURT LEVEL 5 ...................... .....................3
PROJECT INDIRECT SUMMARY - LEVEL 1................... ..................... 8
PROJECT INDIRECT SUMMARY - LEVEL 2 ................... .....................9
PROJECT INDIRECT SUMMARY - LEVEL 5 ................... ....................10
PROJECT DIRECT SUMMARY - LEVEL 1.................... ..................... 16
PROJECT DIRECT SUMMARY - LEVEL 2 .................... ..................... 17
PROJECT DIRECT SUMMARY - LEVEL 5 .................... ..................... 19

DETAILED ESTIMATE DETAIL PAGE

ANA. Off-Slte Analytical Services d
02. Monitoring, Sampliny & Analysis Q

08. Sampling Rad Contaminated Media
02. Ground Water Analysis Yr - 1 ....... ......................1
03. Ground Water Analysis Yrs 2-12 ..... ......................2 Pt ^

SUB. IrxeA Price Contractor .-".• r
01. Mubiliz.rtion & Preparatory Work p

902. Mobilize Personnel L Equipm:nt L
. Mo Illze Tra ilers .................. ......................3

6104. Setup/Construct Teap Facilities J
01. Establish Facilities ............... ......................4
02. Construct Decon Area ............... ......................5
03. Site Survey ........................ ......................6

05. Conrotruct Temporary Utilitiesi .......... ...................... 7
06. Pre-Construction Sutmittals ............ ......................8

03- Site Nork
03. torthc,nk.............................. ......................9
04. Roatls/Parkiny/CUrb>/Wa1ks .............. ..................... 10
05. Fencin9 ................................ ..................... 11
06. Electrical Oistribution ................ ..................... 12

06. Groundwater Collection i Control
01. Extraction E Injection Wells

01. well Drilling 1 Construction ....... ..................... 13
04. Operations and Maintenance 3,6,9 ... ..................... 14
9X. Site Pipin9 ........................ ..................... 15

12. Chemical Treatment
05. Ion Exchange

04. Construction of Permanent Plant .... ..................... 16
20. Site Restoration

04. Revegetation and Plantin9.... .......... .....................18
21. Demubilization

02. Demobilize Personnel & Equipment
02. Demobilize Trailers ................ ..................... 19

04. Dennbilize Teap Facilities
02. Remove Decon Area .................. ..................... 20

05. Disconnect Tenporary Utllities ......... .....................21
06. Post-Construction SuMlttals ........... ..................... 22

WMC. Westinghouse Hanford COSpany
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100 D/DR IOM E[CNARGE REMEDIATIDM MODEL SUMMARY PAGE I
•• PROJECT DNNER SIMMARI' - LEVEL 1(Rounded to Ws) ••

.....-----

..........

-------------------------------------

.....................................

------------- ---------------- ------------ ----------
_ ..---..

QUANTITY UOM CONTRACT COST SUB MPR

.............................................................

.---.

PM/CM

........

.--..-.---
G&A/CSP

..........

-...-------_--
CONTINGM

..............

---_...----...._

TOTAL COST UMII COST

.............................

ANA Off-Site AnalyticaL Services 122,090 0 0 0 42,730 164,820
SUB Fieed Price Contractor 3,587,050 261,850 571,340 1,128,690 1,944,230 7,699,160
WHC Westinghouse Hanford Cunqny 8E9,510 0

.. .
131,430 260,850 449,330 1,733,120

RANFORD: ER PROGRAM
...... ......... .

4,598,650 261,850
........
710,760

.........

1,389,540

.........

2,436,280
--.......--
9,397,100

A

b
^
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100 D/Op ION ENCMpNGE pENED1AT10N MODEL ^ SUMMARy PAGE 2
' •• PROJECT OYMEp SUMAp1 • LEVEL 2 (pounded to t0-s) ••

_____

.........

____

....

________________p__._______.---------

.........----------------------------

- ---------------- ------ ------ ..__...._..._.__.

4UAI4111T UOM CONTRACT COST
---- ....------- ....................-------------

_._.-----

SUB MPR
---------

----- ._

PM/CM
----- .__.

__...__._.

G&A/CSP
..........

..__......----

CONTINGII
...............

-------------- _....__.___...

TOTAL COST UNIT COST
.._.._._.____.__..___.._.._.

ANA Off -Site Analytical Services

ANA: 02 Monitoring, Saapling & Analysi:s 122,090 0 0 0 42,730 164,820

Off-Site Analytical Services
........... .

122,090

........ .

0

.------

0

__.-----

0

----------

42,730

------- ._._

164,820

SUB fix ed Price Contractor

5UB: 01 Mobilization & Preparatory York 37,970 2,770 6,110 11,950 20,5811 79 370
508: 03 Site Uork 87,490 6,390 14,080 27,530 47,420

,
182 910

508: 06 Groundwater Collection L Control 1,961,200 143,170 315,6lA 617,110 1,063,000
,

4 100 130
SUB: 12 [hemical Treatment 1,468,060 107,170 236,280 461,940 795,710

, ,
3,069,160

5118:
1

20 Site Restoration 12,900 940 2,0e10 4,060 6,990 26,970 ^
5 18: 21 Demobilitation 19,430

........... .
1,420

........ .
3,130

.. -----
6,110
-----

10,53(1
_._-

40,610
.._..__..__ 0

^ Fiaed Price Com ractorr 3,587,050 261,850 577,340 1,128,690 1,944,230 7,499,160 d m

YHC Westinghouse Hanford Company

WHC :02 Monitoring, Saapling & Analysls 104,250 0 15,640 30,570 66052 203 120 D
WHC :12 Chemical Treatment 785,260 0 117,7910 230,280

,
396,670

,
1,530,000

_.._.•._• .. ......... . ........ --------- _....... -----------
Westinghouse Hanford Conpany 889,510

.... ..
0

.
133,430 260,850 449,330 1,733,120

HANFORD: ER PROGRAM
. ..
4,598,650

..... ....

261,850

........

710,760

........

1,389,540

.........

2,436,280

-----------

9,397,100
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100 D/DR ION EXCHANGE RENEDIATION MODEL SUMMARY PAGE 3
•• PROJECT ONNER SUIMARY - LEVEL S(Rovded to 10's) `•

.-_._----------------------------- -------------- --------- ---- ------ .-------- ..._._--------------------- -.------------ ___..
QUANTITY Ut1M CONTRACT COST SUB MPR PM/CM G&A/CSP CONTINGII TOTAL COSI UNIT COSI

.....---------------------------------------------------------- --------------------------------------------- ----------------------------------------- --...-----......--.

ANA Off-Site Analytical Services

ANA:02 Monitoring, Saapling t Analysis

ANA:02.08 Snnpling Rad Contaminated Med'la

ANA:02.08.02 Ground Water Analysis Yr

Ground Water Analysis Yr - 1

........... ....

17.00 EA 71,570

.... ..

0

..... ......

0

...

0

........

25,0510

-----------

96,620 5683.50

ANA: 02. 08.03 Ground Water Analysis Yrs 2-12

Ground Water Analysis Yrs 2-12
........... ...

12.00 EA 50.520

...... ...

0

...... ......

0

...

0

........

17,6811

....--...-

68,200 5683.50

Saapling Rad Contaminated Media 122,090 0 0 0 42,7311 164.820
tA ........... ... ...... ... _-.. .-..-- --

--------- _....--..--
^ Monitoring, Sampling & Analysis 122,090 0 0 0 42,7311 164,820

off^Site Analytical Services
........... ...

122,090
...... ...

0
...... ......

0
...

0
..........

42,7311

-.--..-.-._

164,820

SUB F iued Price Contractor

SUB :01 Mobilization & Preparntury Woik

SUB :01 .u2 Mobilize Peisonnel fl Equipment

S08 :0L 02.02 Mobilize irailers

Mobilize Trailers
........... ..

970
...... .

70
..... .....

160
....
300

........^`
520

.--....-

2,020
..

Mobilize Personnel 8 Equipment

........... ...

970

...... ...

70

...... .....

160

...

300

.........

520

-..--.--.
2,020

SUB :0I .G4 Setup/Construct Temp Facilitles

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facilicies

4,910 360 790 1,550 2,66C- 10,270
......... ......... ........ ......... ........ ---- .-....

4,910 360 790 1,550 2,66C 10,270

C7

0

w ^y
."^.

a VD
t-

Cn

5U8:01.04.02 Construct Decon Area
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100 D/DR IOM EXCHANGE RENEDIATI011 NODEL SUMMARY PAGE 4

•• PROJECT OtNIER SURIARY - LEVEL 5(RotMed to 10's) •`

Ihu 22 Sep 1994 U.S. Army Corps of EnRitweers TIME 10:26:47

--------- ---- .............. ----
QUANTITY

---------------------
Uql
------- .

CONTRACT COST
.-----------------

SUB
-----

MPR
------

PM/CM
---- .----

G&A/CSP
---------

CONTINGN
--------------

TOTAL COST
-----------------

UNIT COST
------------

Construct Oecon Area 24.00 MR

--------- .

11,860

.... ... ..

870

....... .

1,91U

......

3,130

.......

6,430 24,790 103[.74

SU8:01.04.03 Site Survey

Site Survey '

Setup/Construct Tesp facilities

S08:01.05 Construct Temporary Utillties

Construct Teuporary Ut iUties

S09:01.06 Pre-Construction St6mittals

Pre-Construction Submit4als

Mobilization & Preparatory Work

SUB:03 Site Work

5UB:03.03 Earthwork

Earthwork

S118:03.04 Roads/Parking/Curbs/Yalks

Roads/Parkin9/Curbs/Nalks

Sus:03.05 Fencing

Fencing

SuB:03.06 Electrical Distribution

Electrical Distribution

Site Work

SUB:06 Grourdwater Collectlon & Control

5UB:06.01 Extraction i Infection Nells

1,290
...... ....

90
.... ..

210
.

410
. ..

700
.. ..

2,700
- ----..

18,060

.. ..

1,320

. .....

2,910

... ...

5,680

.... .

9,790

---- --
37,760

...........

6,030

......... ..

440

.......

970

.........

1,900

.........

3,270

._____.._._

12,610

^

-------- - ------ -- ---- - - - - ^. r
4.00 EA 12,900 940

-
2,080

--------
4,060

---------
6,990

--- -----
26,970 6743.63 ^

37,970 2,770 6,110 11,950 20,580 79,370
Q^
J

...........

6,450
--------

470 1,040 --------2,030

__.__.__

3,500 13,490

.........
58,270

.........
4,250 9,380 18,330 31,580

-..-
121,820

...........

9,870

........ .

720

.......

1,590

.........

3,110

........

5,350
---- _-__..

20,640

...........

12,900
...........

.........

940
........ .

2,080
......

---------

4,060
... .....

---------
6,990

........

.___ _ ._--

26,970
.--- --.--.

87,l90 6,390
.
14,080

.
27,530

.
47,420

-
182,910
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100 D/OR ION EXCHANGE REMEDIATIOR MDDEL SUMMARY PAGE 5
•• PROJECT ONNER SUIMIUt - TIME 5(Routded to 10's) ••

SUB:06.01.01 Uell Drilling 1 Construction

Well Drilling & Construction

SUB:06.01.04 Operatiorn and Maintenance 3,6,9

operations and Maintenance'3,6,9

SIJB:06.01.9X Site Piping

Site Piping

d Extraction L Injection Nells

W I Grounowater Collection & Control
C)O

SUB:12 Chemical Treatment

SUB:12.05 Ion Exchange

I SUB:12.05.04 C:onstruction of Permanent Plant

Construction of Permanent Plant

Ion Exchange

Cheoiical TreaUnent

SU8:20 Site Restoration

SUB:20.04 Revegetation and Planu ng

Nevegetation and Planting

i Site Restoration

SUB:21 Oemobilitation

SUB:21.02 Demobilixe Personnel & Equiplnent

QUANTITY Uql CONTRACT COST
..................................

SUB MPR
.........

PM/CM
..........

GLA/CSP
.........

COIITIMGN
...............

TOTAL COST
................

UNIT COST
...........

........... .

12.00 EA 1,393,490

....... .

101.720

........ .

224,280

.......

438,470

.........

755,290

---- _.....

2,913,250 24Z770.64

........... .

178,060

........ .

13,000

...... .

28,660

........

56,030

.........

96,510

------- ...

372,250

-------
389,660

------
28,450 62,720

-------
122,610

-------
211,200 814,630 dm

1,961,200 143,170 115,660 617,110 1,063,000 4,100,130
......... ........ ......... ......... ......... ----

__.__.
1,961,200 143,170 315,660 617,110 1,063,000 4,100,130

J

...........
600.00 SF 1,468,060

...........

.........

107,170
.........

.........

236,280
.........

.........

461,940
... .....

.........

795,710
.... ...

_.____.__-

3,069,160
.... ...

5115.27

1,468,060
...........

107,170
---------

236,280
-------

.
461,940

.____.-

..
795,710
--------

... .
3,069,160

.._.-----
1,468,060 107,170 236,280 461,940 795,710

_

3,069,160

........... ........ ....... ...... .........

12,900 940 2,080 4,060 6,990 26,970
........... ........ ....... ......... ........ ---- ...___

12,900 940 2,080 4,060 6,990 26,970

S0B:21.02.02 Demobilixe Trailers
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100 D/DR ION EXCHANGE REMEDIATIONMODEL SUMMARY PAGE 6
•• PROJECT q81ER SUMMARY - LEVEL S(ROUrdtd to 10fs) ••

_-_ _ __

------ --

___

---

___

---

________________________________________

-----------------------------------------

_____________________________

OUANTIIY UOM
------- ------------- __......

______________________

CONTRACT COST 5uB
........... -----------

_____

MPR

-----

___

PM/CN

----------

__________

GSA/CSP

----------

______________

CONTINGM

-------------

________________

TOTAL COST

-------------- .-----

_________

UNIT COST

---------

Demubiliuc Trailers
----------- _______

970

___ _

70

_______ _

160

________ _

300

________

520

_------- .

2,020

Demobilizo Persomel & Equipnent
........... ......

970
... .

70

.......
160

........
300

........

520 2,020

SUB: 21. 04 Demobilize Teop Facilities

5110: 21. 06. 02 Remove Dccon Area

Remove Decon Area 8.00 MR

___________ _______

2,330

___ _

170

________

380

__

730

_________

1,260

____.__--_-

4,870 608.88

Deviobikize Tenp Facilities
........... .......

2,330

... .

170

........

380

.........

730

.........

1,260

-----------

4,870 d

SuB: 21. 05 Disconnect Temporary Utilities ^ m

___________ _------ - __ ________ _________ _.----
Disconnect Tenporary Utilities 3,230 240 520 1,010 1,750 6,740

SUB :21- 06 Post-Construction Sofinittels D co

____ ____ - ----- _________ _________ ------ __.- p^
Post-Construction Suhmittals 4.00 EA 12,900 940 2,080 4,060 6,990 26,970 6743.63

Demcbilization
........... ......

19,430 1
_________ _ __

.... .

,420
__ _

........

3,130

.........

6,110

.........

10,530

...........

40,610
._.-

1

fixed Price Contractor
_ ___

3,587,050 261

__

,850

________

577,340
____

1,128,690

_________

1,944,230

-____

7,499,160

WHC West inghouse Hanford Coapany

WHC :02 Monitoring, Sampling & Analysis

WIIC :02. 08 Sampling Rad Contnminated Media

WIIL 02. 08 .02 Ground Water Analysis Yr - 1

Ground Water Analysis Yr - 1 149.00 EA
........... .....

60,410
....

0
.........

9,060

.-----
_

17,710
_-.____--

30,510 117,700 789.90

WHC :02. 08 .03 Ground Water Analysis Yr 2 - 12

Ground Water Analysis Yr 2 - 12 106.00 EA

________ -----

43,180

____

0

_________

6,480

_________

12,660

_________

21,810

------- _.

84,140 793.74

WHC:02.08.04 Ground Water Monitor Soples 1-12
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PROJECT DAREIX: HANFORD: ER PROGRAM - 100 0/DR ION EXCHANGE

100 D/DR 1011 EXCHANGE REMEDIAT1011 MODEL I SUMMARY PAGE 7
•• PROJECT ONNER SUMMARY - LEVEL 5(Rourded to 10's) ••

Ground Water Monitor Smples 1-12

Sawpling Rad Contaminatetl Media

Monitoring, Saapling & Analysis

WHC:12 ChemicaL Treatment

WHC:12.05 lon Exchange

WIIC: 12 .05. 06 Personnel Training

Personnel Training

CJ
WIIC: 12 .05. 08 Operation & Maintenance Yrs 1-12

A
C

Operation & Maintenance Yrs 1-12

WIIG 12 .05 .11 Prepare Annual Report (Yr 1)

Prcparc Annual Report (Yr 1)

111IC: 12 .05. 12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)

Ion Exchange

Chemical Treatment

Westinghouse Hanford Company

HANfORD: ER PROGRAM

QUANTITY Upl
----------------

CONTRACT COST
--------------- _--

SIIB MPR
--------

PM/CM
------

GLA/CSP
----------

CONTINGN
---------------

TOTAL COST UNI1 COST
------------------ ---

24.00 NR

-------- _

660
___________ _

________ _

0
________

_______

100
___ ___

----- ____

190
___ --

_________

330
_______

------- .-_

1,290 53.82
____. -

104,250
___________ _

_

0
________ _

_ _

15,640
________

----

30,570
________

__

52,660
_________

-_ -

203,120
-----------

104,250 0 15,640 30,570 52,660 2013,120

........... ......... . ........ ......... ......... -___--__.__
6,900 0 1,040 2,020 3,490 13,450

O

---------- -- ----- --------'
---- ----

D ^1.00 yR 628,140 0 94,220 00184,200 317,300 1,223,860 1223858.77 ^

2080.00 HR
-----------

90,150

-
....... .

0
......
13,520

.........
26,440

.........
45,540 175,640 84 .44

60,070 0
_

____

9,010
_ _ .-_..

_________

17,620
---------

________

30,340
---------

---- _-.-.

117,040
------ .....

785,260
...........

0
--------- -

117,790
--------

230,290
._____.-

396,670
_.-------

1,530,000
-----------

785,260
_______ ___

0 117,790 230,280 396,670 1,530,000
_

889,510
.... . ..

_________ _

0

________

133,430

_________

260,850

_________

449,330

....... .--

1,733,120
. . ..

4,598,650

........ .

261,850

........

710,760

........

1,389,540

........

2,436,280

---___...__

9,397,100
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100 D/DR 1011 EXCHANGE RENEDIATIdI MOOEL SUMMARY PAGE 8
•• PROJECT INDIRECT SUMMRY - LEVEL 1(Rounded to 10-s) ••

ANA Otf-Site Analytical Services
SUB Fiaed Price Contractor
NMC Westingihouse Hanford Coopany

NANFUNB: ER PROGRAM
Subcontractoi MPR

SUBTOTAL
Project Managcnient/Construction Mgnt

SDBTOTAL
General & Adnin/Conmon Support Pool

SIIBTOTAL

Contingency

TOTAL IMCL D11NER COS1S

A

QUANTITY IIOM TOTAL DIRECT
........ .....-----------------

OVERHEAD
-----------

PROFIT
- ------ ..

BOND
...------

BL0 IAX
---------

MAT MPR
---------- ---

TOTAL CUSI UNII COSI
----------- .-....--.--..-.

122,090 0 0 0 0 0 122,090
2,780,090 528,220 239,850 22,110 16,780 0 3,587,050

8e3,660
---------- 0

-- --
0

-
0 0 5,850 889,510

3,785,840
----

528,220
--------

239,850
- ----
22,110

---------
16,780

---------
5,850

- -------
4,598,650

261,850

4,860,510
710,760

5,571,270
1,389,540

6,960,810
2,436,280

9,397,100

d

^
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PROJECT DAREII%: MANFORD: ER PROGRAM - 100 D/DR ION EXCHANGE

1(10 0/DR IOM EXCHANGE REMEDIATIOM Mq)EL SUMMARY PAGE 9
*• PROJECT INDIRECT SUMMARY - LEVEL 2 (RolNtdei! to 10's) •'

A11A Off-Site Analytical Services

qU:02 Munltunng, SmryLing L Anoly,e

Off-Site AnelyUcal Services

1ilB Fie,dP, licCunnortm

SIlB:01 Mobilitation It Preparatory Work
SIJB:03 Site Work
SUB:06 Groundwater Collection IT Control
SI1B:12 Chemical Trcatment
S118:20 Site Restoration
SUB:21 Demobilitation

Ft.ed Price Contractor

WIIC Westinghouse Hanford Company

NIIC:02 Monitoring, SaaplinB & Analysis
NBC:12 Chemical Treataent

Westinghouse Hanford Conpany

HANFORD: ER PROGRAM
Subcontractor MPR

SUBTOTAL

Project Maujyvn,.:ut/[onstructlon Mgnt

SIIBTOTAI

Gcneral & Adiun/Connion Supporrt Pool

SUBTOTAL

Contingency

TOTAL INCL OWNER CUS1S

QUANTITY UOM TOTAL DIRECT
------------- ....................

OVERHEAD
...........

PROF IT
...._...._.

BOND
._.----_-

BW TAX
.-.._.___-

MAT MPR
_.-..--.__..-.

TOTAL COST UNIT COST
____.-..__---._.___._.-.__-.

122,090 0 0 0 0 0 122,090
...........

122,090

......... .

0

.....1..

0
..._-- -

0
-------- -

0
--------

0
...--.-_.

122,090

29,020 5,590 2,540 230 180 0 37,970
67,810 12,880 5,1150 540 410 0 87,490

1,520,000 288,800 131,1160 12,090 9,170 0 1,961,200
1,137,800 216,180 P8,1160 9,050 6,870 0 1,468,060

10,000 1,900 860 80 60 0 12,900
15,060

..........
2,860

...... .
1,500

. ...
120

... .
90

. ..
0

.
19,430

2,780,090 528,220

.. .

239,850

.. ...

22,110

...

16,780

... _ _._
0

__._-_
3,587,050

104,250 0 0 0 0 0 104,250
----779,<10

..--.
--_--- 0

-
- 0

.--.--.
- 0
-

- 0 5,850 785,260

883,660
........ ..

0
. ....

-_
0

..

-- --_-
-- ---- -

0

-----

0 5,850

--- _

889,510
.

3,785,840

....
528,220

....... .
239,850

.......

22,110
.........

16,780

........

5,850
-----------
4,598,650

261,850

4,860,510
710,760

5,571,270
1,389,540

6,960,810
2,436,2.90

9,397,100

d
0
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PROJECT DANEIX: MANFORDr ER PROGRAM - 100 D/DR ION EXCHANGE
100 D/DR ION ERCBARGE REMEDIAIIOM MODEL SUMMART PAGE 10

, '•• PROJECT INDIRECT SUMMRY - LEVEL 5(Roumded to 10's) •`

QUANTITY Upt TOTAL DIRECT OVERHEAD PROFIT BOND BBO TAX MAT MPR TOTAL COST UNIT COSI
-------- ----------------------------------------------- --------- _---_-----_---..___----__----------__-_---------.

ANA off-Site Analytical Services '

ANA:02 Monitoring, Saaplltg B Analysis

ANA:02.08 Sanpling Rad Contaminated Media

aNn:02.00_02 Growd Water Analysis Tr 1

Ground Water Analysis yr

aNA:02.08.03 Growd Water Analysis Trs 212

Ground YaterAnalysis frs 2

Sampling Rad ContaminaBed M
A
t+J Monitoring, Saspling B Anal

0ff-Site AnaM1yticat Service

Sl1B Fixed Price Contractor

e11B:01 Mobllization & Preparatory Norkl

5UB:01.02 Flobiliee Personnel & Equiptnent

---------- ----

17.00 EA 71,570

---- ----

0

----- ---

0

--- ----

0

----- ---

0

-----

0

12.00 EA 50,520
^

_ ____ _____ ____

^

_____

^__ _-
_.--122.090

__----^_

___. ___

_. ^. --

.-_-- -

-

---- _--_

^

_-_- - __-

^

-__-

0

- ---122_090
--

_ -

--._-^ --

-----
a

-

---

^

__----

^ 0_
122,090

_

0

__-_ -_-

0

_-- _ _.--

0

__.- _--

0

_ ___.

0

-----71,570 4210.00

d

0

50,520 4210.00 d m

-122,090

.---122,090 D p

122,090

SUIt:n1.02-02 Mobilizu Treilcrs

Mobilize Trailers

Mobilize Personnel & Equipa

SuB:01.04 Setup/Construct Tertp Faoillties

___________ _________ _________ ________ __---- __ _________

750 140 60 10 0 0

----------- --------- --------- --------- -------- ---------
750 140 60 10 0 0

-------970

970

S0e:10 04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish facilities

3,810 720 330 30 20 0
---------- --------- --------- ------- --------- --------

3,810 720 330 30 20 0

4,910

-----4,910

SU8:01.04.02 Construct Decon Area
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PROJECT DAREIX: NANFORDS ER PR06RAN - 100 D/DR ION EXCHANGE

100 D/oR ION EXCHANGE REMEDIATI011 IIODEL SUMMARY PAGE 11
•• PROJECT INDIRECT SUNNRRI - LEVEL 5(Rawded to 10's) ••

A
A

Construct Decon Area

SUB:01.04.03 Site Survey

Site Survey

Setup/Construct Temp Facili

SUB:01.05 Construct Temporary Utitities

Construct Tenporary Utiliti

xia:01.06 Pre-Construction Submittals

Pre-Construction Submtttals

Mobitization It Preparatory

OIIANTITY UOM TOTAL DIRECT
................................

OVERHEAD
...........

PROFIT
.........

BOND
.........

Bl0 TAX
..........

IIAT MPR
.............

TOTAL CUSI UNIT C051
.............................

...........

24.00 HR 9,190

......... .

1,750

........ ..

790

..... .

70

........ .

60

.......

0

.._.._..-

11,860 494-00

...........

1,000
. ... .

......... .

190
. ..

........ ..

90

......

10

.........

10

.........

0
.

------- .

1,290
-. . ....

14,000

.... .. .

2,660

........ ..

1,210

.......

110

........

80

........

0

------ ----

18,060

------ _ . ------ --- ....... ......... ........ - --- -. d
4,680 890 400 40 30 0 6,030

d ^

w ^------ - ------ -- --_ --- ---- --- - - ^• r
4.00 EA 10,000 1,900 860 80 60 0 12,900 3225.66 ^

29,420 5,590 2,540 230 180 0 37,970
U

SUB:03 Site work

5UB:03.03 Earthrork

Earthwork

Su0:03.04 Road^
I
/Parking/CuiUS/Walks

'Roads/Parking/Curbs/Walks

SU8:03.05 Fencing

Fencing

S08:03-06 Electrical Distribution

Electrical Distribution

Site Work

SU8:06 Groundwater Colleotion & Control

SUB:06.01 Extraction & Injection Wells

........... .

5,000

........ ..

950

...... ...

430

...... ...

40

...... ....

30

....

0
...------..

6,450

.......... .

<5,160

........ ..

8,580

....... ...

3,900

...... ...

360

...... ....

270

.....

0 58,270

.......... .

7,650

........

1,450 660

..

60

.... ---
50

--..
0

......--.

9,870

.......... .
10,000

...... . .

...... ..
1,900

. .

......
860

--

80

--- . __.

60

_....

0 12,900
.. ..

67,810
... ... ..
12,880

....... ..
5,850

....... ...
540

...... ....
410

.....
0

-----------
87,490
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Thu 22 Sep 1994 U.S. At-q Corps of Engineers TIME 10:26:47
PROJECT DAREIX: RANFqID: ER PROGRIIM - 100 D/DR FOR EXCHANGE

100 D/DR I011 EXCHANGE REMEDIATIOR MODEL^ SUMMARY PAGE 12
•• PROJECT INDIRECT SUMMRY - LEVEL 5(RouttAed to 10's) ••

n011:0601.01 Well Urilling & Construction

Well Drillu,g & Constructio

:.uU:U601.04 Ope,.aiur, ervl Maintenance 3,6

Operations and Maintenance

SU8:06.01.9R Site Piping

Site Piping

d Extraction & Injection Well

A Groundwater Collection A Co

SuB:12 Chemical Treatment

SIIB:12.05 lon Exchange

SuU:I2.05.04 con.truction ot Pernnnent Plan

Canstructioo of Permanent P

Ion Exchange

Chemical Treatment

SUB:20 Site Restoration

SUa:20.04 Revegetation and Planting

Revegetation and Planting

Site Restoration

SU8:21 Demobilization

SUB:21.02 Demobilize Pe,:,unnel 6 Equipment

QUANTITY U014 TOTAL DIRECT
...................................

DVERMEAD
.........

PROFIT
...........

BONiD
.........

BAO TAX
..........

MAT MPR
..............

TOTAL COSI UNIT COSI
.........................

......... .
12.00 EA 1,080,000

........ .
205,200

........ .
93,180

. . .
8,590

........ .
6,520

........
0

.. .

1,393,490 116123.16

...........

138,000

....... .

26,220

........ ..

11,910

..... .

1,100

........

830

.........

0

.---- _.

178,060

...........

302,000
.....

........ .

57,380
......... .

........ .

26,060
........ .

. _ ._

I.

-

2,400
........ .

--- ..___

1,820
........

.___.---

0

..._ ------

389,660

1,520,000
...........

288,800
......... .

131,140
........ .

12,090
...-----

9,170
---------

0
---------

1,961,200
.... _._.__

1,520,000 288,800 131,140 12,090 9,170 0 1,961,200

___________

600.00 SF 1,137,800
..... .....

_________ _

216,180
.... ...

________

98,160
. . .

______

9,050

________

6,870
.

_________

0

...

1,468,060 2446./7
.

1.137,800
...........

.. .
216,180

.........

. . ....
98,160

.... .

........
9,050

.

... ....

6,870
.

.........

0

_...__.-
1,468,060

1,137,800
.

216,180
. . ..
98,160

.. .....
9,050

... ....

6,870

.........

0
---- _...
1,468,060

........... ......... ......... ......... ........ ......... _.._ _ ...._

10,000 1,900 860 80 60 0 12,900
___________ _________ _________ _________ _________ _________ ___......_-

10,000 1,900 860 80 60 0 12,900

0
0

aso
I.

^l

SI1B:21.02.02 Denx,l^ilizc Trailers



^''t 1 j^=,!'I^ - 11, i.J^l..f 1„u 1e^r
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PROJECT DAREIx: NAMFORDi ER PROGRAM - 100 D/DR 10N EXCHANGE

100 D/DR ION E%CMIIYGE RENEDIATION IIODEL SUMMARY PAGE 13
" PROJECT I NDIRECT BINIMARY - LEVEL S(Roarded to 100s) "

__

_ __

_-

___

---

___

------- -------------------------------

_______________________________________

-----------
OUANTI

____________

----- -
TY UD11
_______

----------------------------- ------------

TOTAL DIRECT OVERHEAD PROFIT
________________________________________

__ _ .__

BOND
_______

.____.-.-.

BA0 TAX
__________

_____.__.--_._

MT MPR
______________

_______.__.... ..

TOTAL COST
______-_-__._._....

___....

UNIT COSI
-_.._._..

Demobilize Trailers

____ _________ ________ ___

750 140 60
. .

_____ _

10
.

________ _

0
... .

________

0
.....

._-__._...

970
.._...__.__

Demobili¢e Personnel & Equi
... ..... . ......... ......... ...

750 140 60

..... .
10

.....
0

...
0 970

SUN: 21. 04 Demobilize leop Facilities

S110: 21. 04. 02 Remove 0ccon Area

Remove Decon Area 8. 00 HR
........... ......... ......... ...

1,810 340 160
..... .

10
........ .

10
.......

0 2,330
-

291.24

Demobitize Temp Facilities
........... ......... ....... ..

1,810 340 160

...... .

10

........ .

10

........

0

-------- --
2,330 ^

;uu :21. 05 Utscmv:ect lenpo,ary utilities 0

........... ........ ......... .. ...... . ...... ........ _......_
Is)Disconnect Temporary utitit 2,500 480 220 20 20 0 3,230

ps SuB :21 06 PosPCOnstruc[ion Buhmittels y^

___ _________ ______ __ _______ _________ _________ -.._.__.__-
Post-Construction Suhnittal 4 .00 EA 10,000 1,900 860 80 60 0 12,900

--.
3225.66 -1

Demobilization
__________ _________ _________ __

15,060 2,860 1,300
___________ _________ _________ __

_______

120
_______

_________

90
_________

_________

0
_________

-___..-.

19,430
_.__.__.__

Fi.ed Price Contractor 2,780,090 528,220 239,850 22,110 16,780 0 3,587,050

ullC 14 ::.ti nyhouu Manfurd Canpany

NMC :02 Monitorlny, Sempliny & An.d y:.i:,

NNCL02 U8 Sampltn9 Rad Cont,iminated Media

uu[ (12 08. 02 Giuund u.rter Rnalysls Yr - 1

6round u.rtrr Annlysi, Yr - 149 .00 EA

........... ......... ......... ..

60,410 0 0

.......

0

... .....

0

.........

0 60,410 416.41

NNL 02 .08. 03 Ground Watcr Analysis Yr 2 1

Oround uatcr Analysis Yr 2 106 .OU EA

........... ......... . _ ...._.

43,180 0 0 0 0
.-___...

0 43,180 407.38

UNC :02 .08. 04 Ground Water Monitor Saptes 1-
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100 D/DR 1011 EXCMARGE REMEDIATION MODEL SUMMaRY PAGE 14
' •• PROJECT INDIRECT 511MMNIY - LEVEL 5(Rotuded to 10rs) ••

.................................................

.................................................

............................... _ ._.
DuANTITY U0N IOIAL DIRECT

.......................................

.._..-__._.

OVERHEAD
...........

_.......__.

PROFIT
...........

..___.

BOND
.........

_....___..

690 TAX
..........

..______...

W1T MPR
.............

____.-...--._._--

TOTAL COST UNIT COST
.............................

Ground Water Monitor SnQles
...........

24.00 HR 660

......... .

0

....... ..

0

.......

0

......... .

0

........

0

---- ..._.-

660 27.62

Sanpling Rad Contaminated M
...........

104,250

........ .

0

........ ..

0

.......

0

......... .

0

.......

0

____.__...-

104,250

Monitoring, Sampling & Anal
..........

104,250

......... .
0

....... .

0

.......

0

......... .

0

.......

0

-----------
104,250

YMC12 Chemical lrcatment

NMCc12.05 Ion Exchange

WIIr.:1205.06 Pcr,onnel Training

Perc.onncl training

MHC:12.05.08 Operation & Maintenance Yrs 1-

A

^ Operation & Maintenance Yrs

WHC:12.05.11 Prepare Annual Report (Yr 1)

Prepare Annual Report (Yr 1

NHC:12.05.12 Prepare Annuel Report (Yrs 2-1

I•repere Annual Report (Yrs

Ion Exchange

Chemical Treatment

tlc^tluyhuu:.c ManforJ Conpan

HANFORD: ER PROGRAM
Subcontractor MPR

SUBTOTAL
Prolect M.oia9enn:ut/[unatructton Mgnt

SUBTOTAL
General & Adnin/Common Support Pool

SUBTOTAL

d

6,900 0 0 0 0 0 6,900 ^

------- ------- -------- - --------- --------- a
1.00 YR 622,280 0 0 0 0 5,850 628,140 628139.31 A

U
J

2080.00 HR ----- 90,150 --- ---- 0
--------

0 --------0 --------0 --- --'--0 ----90,150 43.34

........... .

60,070
.......... .

........ -
0

. .

----- ..

0
- .
0

_----- --

0

-------
0

------- _..
60,070

.
779,410

........... .

... ... .
0

.......

........ .
0

... _ ._

........ .
0
_

....... ..
0

- --- - --

.......
5,850

- - ---

---.....--
785,260
__....

779,410
.......... .

.

0
.. ..

.
0 0

-- -

0
.

- -
5,850

.

__ _.
785,260

.
883,660

.......... .

.. . .
0

.. .

... _
0 0

---
0

_ ._. -.
5,850 889,510

.
3,785,840

.. ... .

528,220

........

239,850 22,110

..._ --
16,780

-------
5,850

..__-.._.

4,598,650
261,850

4,860,510
710,760

5,571,270
1,389,540

6,960,810
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PROJECT DAREIX: NRNFOIIDt ER PROGRRM • 100 0/DR ION EXCMIINGE

100 D/DR: ION EXCMRMGE REMEDIRTIOM MODEL SLMMARY PAGE 15
•• PROJECT INDIRECT SUMMARY - LEVEL 5(RmrdeC to 10-sD ••

._..---- ------ --------------------- .----- ------- _ _._._.._...._..__._..___.
_ ..._.__.___.-_____..__...__....__..___

WXNTITII U011 TOTAL DIRECT OVERHEAD PROFIT BOND 890 TAX MAT MiR TOTRL COSI UNII COSI
...... ..............---- ...------ ------ -------------------- _.........._......_.._..__.._._..__..____.------- ......... -------------------------------- _.....__.

Contingency 2,436,280

TOTAL INCL ONNER COSTS 9,397,100

A
00

d

C

d M

D 4-
o^,1



Thu 22 Sep 1994 U.S. Arsty Corps of Etqlneers TIME 10:26:41

. PROJECT DAR:EIX: MANfOYDt ER PROBRRM - 100 D/DR ION EXCHANGE
100 D/DR ION ENCRANGE RENEDIATION MODEL SUMMARY PAGE 16

•• PROJEICT DIRECT SUMMARY - LEVEL 1(Routded to 10-s) ••

_--------------------------- --------------
QUANTITY UOM LABOR

- ------- ---------------- --------------
EOUIPMNT

------ --------
MAT/SUPP

--------------
UNIT CST

------------- ---
TOTAL COST UNIT COST

----- _---.-_-_____.__------.

ANA OffSite Analyticat Services 0 0 0 122,090 122,090
SUB fi.etl Price Contractor 13,550 2,920 7,010 2,756,610 2,780,090
NUC Westinghouse Hanford Cmryany, 691,500 0 38,520 153,640 883,660

NANFORO: ER PROGRAM
-----------

705,050

-----------

2,920

---- ------
45,520

-----------
3,032,340

----- ...
3,785,840

Overheatl 528,220

SUBTOTAL 4,314,060
Profit 239,850

SUBTOTAL 4,553,910
Bond 22,110

SUBTOTAL 4,576,020
B&O Tax 16,780

SUBTOTAL 4,592,800
Materiat/Suppty MPR ' 5,850

'A
^C)

TOTAL INCL INDIRECTS 4,598,650
Subcontractor MPR '. 261,850

SUBTOTAI 4,860,510
Project Managui••n[/COnstruction M9nt 710,760

SUBTOTAL 5,571,270
Gencral & A<Liun/CUmnon Sui:,port Pool 1,389,540

SIIDTOTAL 6,960,810
Contin9ency 2,436,280

TDTAL INCL UWER COSTS 9,397,100

d

0
d M

^•r
D `O

J



` 4e 7fi9b.^ €^ 12

Ihu 22 Sep 1994 U.S. Arwy Corps of Engineers TIME 10:26:47
PROJECT DAREIX; NANfORD: ER - 100 D/DR ION EXCHANGE

100 D/DR ION EXCHANGE REMED(ATION MODEL SUMMARY PAGE 17
•• PROJECT DIRECT SUMMARY - LEVEL 2(Roulded to 10's) ••

b

tn
0

ANA Off-Site Analytical Services

ANA:02 Monitoring, Saapling L Analysis

Off-Site Annlytical Services

SIIB Fixed Pricc Contractor

S1/B:01 Mobilitation 6 Preparatory Work
SUB:03 Site Work
SUB:06 Ground.ater [ollection B Control
5118:12 Chemieal Ircatment
S11B:20 Site Restoration
SUB:21 Demobilization

Fixed Price Contractor

N11C Westinghouse Hanford Conpany

WNC:02 Monitoring, Saapling R Analysis
uHC:12 Chemical Treatment

Westinghouse Hanford Coimany

HANFORD: ER PROGRAM
Overhezd

SUBIDTAI
Piut l

SUBTOTAL
Bond

SUBIOTAL

B&O Taa

SUBIOTAL
Material/Supply MPR

TOTAL INCL INDIRECTS
Subcontractor MPR

SUBTOTAL
Project ManagemenUConstruction Mgnt

SUBTOTAL
General & Adnin/Cannon Support PuoE

SUBTOTAL

o11ANIfTY UOM LABOR
-------------------------------

E4UIPMNT
--------- ..---

MAT/SUPP

---------------
UNIT CST

----...---------
TOTAL CDSI UNIT COST

-----..-----------------'---'

0 0 0 122,090
......

122,090
----------..........

0
...........

0
...........

0
.....

122,090 122,090

9,600 1,820 7,010 11,000 29,420
0 0 0 67,810 67,810
0 0 0 1,520,000 1,520,000
0 0 0 1,137,800 1,137,800
0 0 0 10,000 10,000

3,950
...........

1,110
...........

0
..... _.-.

10,000
-----------

15,060
------

13,550 2,920 7,010 2,756,610 2,780,090

660 0 0 103,590 104,250
690,840
..

0 38,520 50,050
.. ..

779,410
.-..... ......

691,500
.........

....... _.

0
....

.--------

38,520
---

. . ..
153,640

-- -------

......-
883,660

-.--_.__ ..
705,050

.......
2,920

--------
45,520

--
3,032,340 3,785,840

528,220

4,314,060
239,HSfl

4,553,910
22,110

4,576,020
16,780

4,592,800
5,850

4,598,650
261,850

4,860,510
710,760

5,571,270
1,389,540

6,960,810

d
^

a
U
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PROJECT DIRECT SLRWARY - LEVEL 2(Rounded to 10,s) ••

_ ....................................................................... _ __..____..____ -------- .._ -------- -------------------------- .... ...

DUANTITT UOM LABOR EDUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COSI
..---- -------------------------------------------------------- ------------------------------------------- .-------- --------------- .-------- ___......___..._.___-..___..

Contin9encY 2,436,290

TOTAL INCL OUNER COSTS 9,397,100

^

d

^

^• t."

D °
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PROJECT OARIiI%: MANFORD; ER PROGRAM • 1!DO D/DR ION EXCHANGE
700 D/DR ION ERCMRNGE REMEDIATION MODEL SUMMARY PAGE 19

•• PROJECT DIRECT SIRIMARY - LEVEL 5(10191ded to 10's) ••

........................ _ .___..__.__..._.._._._._._...____-------------- _ ._._._.____._......._......-_.__.__...____.___._._.._____.._..___....--_ _ ...__.

OUANTIIY lIOM LABOR EOUIPMMT MAT/SUPP UNIT CST TOTAL COS1 UNIT COSI
.............................................................................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling 8 Analysis

ANA:02.08 Sampling Rad Contaminated Media

Aun: 01. 08.02 Ground Nnter Anelysi-, Yr - 1

Ground Water Analysis Yr - 1
......... ...

17.00 EA 0

........ ...

0

........ .

0

..........

71,570

-----------

71,570 4210.00

ANA: 02. 08.03 Ground Uater Analysis Yrs 2-12 C7

0
Ground Water Analysis Yrs 2-12 12.00 EA 0 0 0 0 5i?0 0,520 210.00 d m^ - ------ -- - _ --_ - ---'- _ -_-_ _

Sampling Rad Contaminated Media 0 0 0 122,090 122,090 w.
U

tJ Monitoring, Sampling A Analysis

........... ...

0

........ ..

0

.........

0

............

122 090

..---- -

090122 >
........... .. ......... .........

,
............

,
__..___._.. 4-

Oft-Site Anulytical Services 0 0 0 122,090 122,090

SUB F ixed Price Contractor

SUB: 01 Mobiliiation & Prepmm^tory Work

SUB: 01 .02 Mobilize Persomel & Equipment

SUB :OL_02.02 Mobilize Trailers

Mobilize Trailers
-----------

0

--------- __

7S0

________

0

____________

0

___._

750

Mobilize Persomel B Equipment
----------- . .

0

......... ..

750

.........

0

............

0

..__-...-

750

S0B :01 .04 Setup/Construct Temp Facillties

SIIB :01 .04.01 Establish Facilities

506 :01 .04.01.02 Setup trailers 3,000 . 0 810 0 3,810

Establi.h Facilities
........... .

3,000
.........

0 810
---- ...

0
_...-._._

3,810

SUB:01.04.02 Construct Oecon Area
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PROJECT DAREIX: MANFOREI: ER PROGRAM - 100 D/DR ION EXCHANGE

100 D/DR IDN EXCHANGE REMEDIATIDM MODEL SUMMARY PAGE 20
•• PROJECT DIRECT SUMMIARY - LEVEL 5(Roaded to 10's) ••

OuAN1111 U011 LABOR EDUIPMNT MAT/SUPP UNIT CST 10UC CUSI UMII CO11
........................................................................................................................................

__________
----

______ ___----- _
construct Decon Area 24.00 HR 4,350 1,070 3,770 0 9,19u 5112 13

t^

:uIl:U1.U<.D3 Sitr Sin vcy

Site Survey

Setup/Construct Tertp Facilities

SU8:01.05 Construct Temparary Utilities

Construct Tenpoiary Utilities

SUB:01_06 Pre-Construetion Suhmittals

Pre{onstruction Sulmittals

Mobilization & Preparatory Work

bt1B:03 Site Work

SIIB:03.03 Earthwui k

Earthuork

:.1i1j:U504 ko..do/Paiking/CUrbc./Nnik:.

Roads/Parking/Curbs/Nalks

918:03.05 Fencing

Fencfng

SU8:03.06 Electrieal Distribution

Electrica( Distribution

Site Work

SuB:06 Grounduater Cullection Y Contrul

SUB:06.01 Extrection & Injection Wells

........... ........... .......... .......... ....-

0 0 0 1,000 1,000
........ ........... ........... ........... --------

7,350 1,070 4,580 1,000 14,000

2,250 0 2,430 0 4,680 iz)O

CJ m

4.00 EA --' -------0 ------^---0 0 -----10,000 ----10,000 2500.0U
........... .......... ........... ........... ---- ....__ y ^D

9,600 1,820 7,010 11,000 29,420
O^

.....__.__0 _-------- 0 ___..0 _..--
---
5.000

.......... ........... ........... ...........

0 0 0 45.160

........... .......... .__.__ _ _

0 0 0 7,650

__________ ___________ ---------- ___

0 0 0 10,000
........... .......... .. _ ....- ..__......

0 0 0 67,810

^^^^^ 5.01ID

45,160

7,650

10,000

67,810
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PROJECT DAREIX: NRNFORD= ER PROGRiN • 100 D/DR ION EXCHANGE

100 D/DR ION E%CMRIIGE REMEO)iTI011 110DEL SUMMARY PAGE 21
•• PROJECT DIRECT SIRWRRY - LEVEL 5 (Rourded to 106s) ••

_ .._ ._.._.

............

_..

...

_._ .__..___ ...........................

........................................

......................................._.._...__...

OUANTITY Uql LABOR EDUIPMNT
........................................................

._________...__

MAT/SUPP
...............

....._.._..___...

UNIT CST
..................

._____...__._..

TOTAL COST
...................

._.

UNIT COST
.........

SUB:06. 01. 01 welt Drilting i Construction

Nell Orilling & Construction
.......... ...

12.00 EA 0 0 0

..__.._..._
1,080,000 1,080,000 90000.00

SU8:06. 01. 04 Operations and Maintenance 3,6,9

Opei.ttione and M:u ntenance 3,6,9
...........

0 0 0

....._.__.

138,000 138,000

SuB:06 .01. 95 Site Piping

......... .. .. .... ... . . __ . .. d

Site PipLng
.. .

0

..

0

.. ..

0

.... .....

302,000

_. ..

302,000 0

Extraction & Injection Nells 0 0 0 1,520,000 1,520,000 ^ 77

Grountluater Collectian i[ontrol

_ ___

0 0

__
______ __

0

____ ____

1,520,000

.. __.. _

1520,000

9S11B:12 Ch etaical Treatment A

SUB:12 .05 Fon Exchange

SiiB:12 .05. 04 [onstruction of Permanent P(ant

Corc.tiu, can iA Painianent Plant
---- ---- _ ----- __

600.00 SF 0

____

0 0

_---- ___

1,137,800 1,137,800 1096.S3

Ion Euhange
......... ......

0
...

0
...........

0
..........
1,137,800

_....__
1,137,800

Cheni^cal lreniu^nt 0 0 0

....__..__
1,137,800 1,131,800

SLIB:20 Si te Restoratiun

5118:20 .04 Revegetation and Planting

Rcvegctan ou and Planting
........... .....

0

....

0 0

_._...__
10,000 10,000

Site Restoration
........... ......

0

...

0

.......

0

...........

10,000

---- ._.__.

10,000

S118:21 Demnbllization

SUB:21 .02 Oemobilize Pcrsonnel & Equipment

SOB:21 .02 .02 Demobilize Trailers
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. PROJECI DAREIR: NANFORDt ER PROGRAM - 100 0/DR ION EXCHANGE
100 D/DR ION EXCHANGE RENEDIATIDN NODEL SuMMARY PAGE 22

e` PROJECT DIRECT SUMMARII - LEVEL S(Rotrded to 10's) ••

................ _ ._-..__...._..__.___.-___.-_._--....___-__--..______-._____..._...__....____...._.-___...__...-_____.______-.___..-_____..___._..-.._. ---------

QUANTITYOuANTITY Uql LABOR EDUIPMNT MAT/SUPP UNIT CST TOTAL COSI UNIT C0S1
_ ___________________________________________________________________________________________________________________________________________________________

........... ........... .......... .......... _._.__
Demobilize Trailers 0 750 0 0 750

_____ ___________ ___________ ___-----------

DinnobiLize Personnel t Equipment 0 750 0 0 750

Su9:21_04 Demobilize Temp Facilities

Su0:21_UL.02 Rcrinvc Dccon Area

U
U

Renave Decon Area 8. 00 NR 1,450
.. ..

360 0 0 1,810 225. 7[

Denobilize l,^mp Fa,ilittev

.... .. ...

1,450

........

360

---

0

..._....__.

0 1,810 U

SI18: 21. 05 Dl:,connect Ienporary Utilities 0

Dlxonnect icnPo rar y utiUties
__________ _

2,500
___ _____

0 0
--------- __

0

...

2,500

SU0 :21. 06 Post-Construction St6nittels 9 'O

_ __________ _ __________ ___________ -------- -_
Post-Construction Submittals 4 .00 EA 0

_
0 0 10,000 10,000 2500. 00 -)

Deapbilization
_ _________ -

3,950
______ ____ _

----- _____ _

1,110
___ _

_________

0

___________

10,000
_

__--_--.__.

15,060
-

Fixed Price Contractor
_
13,550

___ ___ _

2,920

__________

7,010

_____ _____

2,756,610

--- -------

2,780,090

WIC Wu :.[inyhouse xanford Company

IJIIC :U2 Monltorlny, Sampllny 8 AnJly'.IS

uliC :02 08 Sanpliny Rad Contaminated Media

1JnC :UL. fltl-U2 f,round ll.nvr Rn:ilysin Ti - 1

Giaund Natci Analysis Yr - 1 149 .00 EA

...........

0 0 0 60,410 60,410 405. 41

WHC :02. 08.03 Ground Water Analysis Yr 2 - 12

Grourd Water Analysis Yr 2 - 12 106 .00 EA

........... .

0

.......... .

0

.. _ _.._.

0

------- -__

43,180 43,180 4U7. SH

NMC :02 .08.04 Ground Water Monitor Snples 1-12
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PROJECT DAREIM: MAMFLRDI ER - 100 D/DR ION EXCHANGE
100 D/DR IORI EMCMAMGE 1lEMEDIATIOM MODEL SUMMARY PAGE 23

•• PROJECT DIRECT SLRWERY - LEYEL 5 (Rorndsd to 10's) ••

---- _ ...- _ ...........

.......----- ------------ ....-------------------------

.......... _ ._...-----.-..... _ ------ ._.-------- ...-.-_-------
oUAN1IlY UOM LABOR EQUIPMNT MAT/SUPP

--- .--....------------------------------- -------------- ..-----------

--------
-------.

UNIT CST
-----------------

_.._---_
TOTAL COS(

---------- ---------
UNII C061
-

Ground Water Monitor SupLes 1-12
--------- .......... ...........

24.00 BR 660 0 0

...........

0
..

660
.__..-

27.62

Sampling Red Contaminated Media

........... .......... ...........

660 0 0

....... ..

103,590
. .

.__..

104,250
......

Monitoring, Sanpl(ng B Analysis
........... .......... ..........

660 0 0
........ .

103,590

.....
104,250

WHC:12 Chemlcal Treatment

WHC:12.05 Ion Exchange

WIIC:12.05.06 Personnel Training

Pen.onnel Training

WHC:12.05.08 Operation & Maintenance Yrs 1-12

0peratlon & Mafntenance Trs 1-12

WIIC:12.05.11 Prepare AnnuaL Report (Yr 1)

Prepare Annual Report (Yr 1)

WHC:12.05.12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)

lon Exchange

Chemical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Profil

SUBTOIAL
Bond

SUBTOTAL

.-.-1,100
....._.._.Q _ .._o -.....5,800

----------- ----------- -------- - ----
1.00 YR 539,520 0 38,520 44,250

___________ _......__-_
2080.00 NR 90,150 0 0 0

60,070

69D,840

690,840

691,500

705,050

.-..____..O

....____.-0

0
......_._-

------2,920

0

38,520

38,520

38,520

45,520

___......_0

50,050

50,050

153,640

3,032,340

d

---- ^6,900

y ^
622,280 622284.58

90,150 43.34

60,070

779,410

779,410

883,660

3,785,840
528,220

4,314,060
239,850

4,553,910
22,110

4,576,020
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PROJECT DAREIX: HANFORD: ER - 100 D/DR ION EXCHANGE

100 D/DR ION EXCHANGE REMEDIATION MODEL SUMMARY PAGE 24
•• PROJECT DIRECT SlAN11RY - LEVEL 5( Rotrrtded to 10's) ••

......... ....

...------- ----

.---------- --------- ..

---- -----------------------------

__....._..__. ------ ------- .. _ .__ _ . .. _ _.__. .._._..._._..._______.__.___

OuANIIIT UOM LABOR EGUIPMNT MAT/SUPP UNIT CST
----------------------------- ._.._..--------- ---------- .......-.____..____-_._...__...

_...__._....

TOTAL CUSI UNIT COaI
.____...._.__.._...._....__..

B80 Iax 16,780

SUBTOTAL 4,592,800
Materfal/Supply MPR 5,850

TOIAL INCL INDIRECTS 4,598,650
SuGCOOtractor MPR 261,850

SUBTOTAL 4,&60,510
Project Managcment/[onstruotion Mgnt 710,760

SUBTOTAL 5,571,270
General & AOnin/Cwman Support Pool 1,389,540

SUBTOTAL 6,960,810
Contingency 2,436,280

TOTAL IBCL ONNER COSTS 9,397,100

^
J

d

0
dm
w^• r
D °{--
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Thu 22 Sep 1994 U.S. Arery Corps of Engineers TIME 10:26:47
PROJECT DAREIN: HANFORD: ER PROGRAM - 100 D/DR ION EXCHANGE

DETAILED ESTIMATE 100 D/DR IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE i

ANA. Off-Site Analytical Services

ANA:02. Monitoring, Smryling & Analysis QUANIT IIOM CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
........................................................................................................... ................................ ............................

ANA. Off-Site Analytical Services
ANA:02. Monitoring, Saapling & Analysis

ANA:02.08. Saapling gad Contamiruted Media
ANA:02.08.02. Ground Water Analysis Tr - 1

A+sunptions:
1. Assune se.Jedown period with following sanpl'Irp of treatment system:

- First 2 days: Saople every four hours of influent and effluent
(24 saaples)

- Next 5 days: 1 sample per day of influent and effluent
(10 samples)

- Next 7 weeks; I sample pei weck of influent ard effluentl
(14 sanples)

2. 1 sample per ion exchange media regeneration (7 dlays) of d
the influent and effluent for the 12-yr lifecycle O
(104 saeples/yr) '

d m
3. Assuce sampling of 7 monitoring wella on a semiannual basis for the

12-year lifecycle
(14 saaples/yr)

Total samples = Yr 1- 166
O^

4. ALL on-site sample analyses performed by WHC mobile lab

5. 10% off-site verification analysis of reduced analyte list with CLP
protocol.
(10X of 166 = 17 ea)

ANA An.nly.e l1W s..npln - Off-:.ite U.00 0.00 0.00 4210.00 4210.UU
Lab 17.UU LA 0 0 0 71,570 71,570 4210 00

........... .........

Ground Water Analysis Yr 1 17.00 EA 0 0

---- ---------

0 71,570

- ......-

71,570 4210.00

d

U
m
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PROJECT DAREIX: M/IMPORD: ER - 100 0/DR lOB EXCHANGE

DETAILED ESTIMATE 100 D/DR IOR EXCHANGE REMEDIAT1011 MmEL DETAIL PAGE 2
ANA. Off-Site Analytical Services

ANA:02. Monitoring, Sampling & Analysis OUAMTy LION CREW 10
....................................................................................

LABOR
.........

EQUIPMNT
................

MA1/SUPP
...............

UNIT CST
................

TOTAL COS( UNI( COS(
...........................

ANA:02.08.03. Ground Water Analysis Yrs 2-12
Assinpt i ons:
1. Assume I sample per ion exchange media rege.neratlon (7 days)

of influent and effluent for the 12-yr I(fecycle
(104 samples/yr)

2. Assume sanp(ing of 7 monitorlny uclls on a semiamual basis for the
12 year lifecycte
(14 sanples/yr)

- Total Sanples Yrs 2 - 12 = I18/yr

3. AII on-site sample analyses performed by NMC mobile lab

4. 10X off-sit,: verification anely,is of reduced analyte list with CLP
pratocol
(101 of 118 = 12 ea)

ANA Analyze LLN Sample - Off-site 0.00 0.00 0.00 4210.00 4210.00
Lab 12.0o EA 0 0 0 50,520 50,520 4210.00

--
Grouixl uater Analysis Yrs 2-12 12.00 EA

-------

0
-----------

0
-_..----

0
-----------

50,520
.-.-.---
50,520 4210.00

....
Sampling Rad Contaminated Media

...

.......

0
.. ..

.........

0

.. -------

0
----------

122,090

------- _-.
122,090

.
Monitoring, Sampling 8 Analysis

....

.. .

0
......

..........

0
.. ..

.........

0
..

...........

122,090

-_.-.--.--

122,090

Off^Site Annlytical Services 0
... ....

0
.. .......

0
...........

122,090

..-. _ .

122,090

^

ln
^

0

^

^. r

J
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Thu 22 Sep 1994 U.S. Arary Corps of Engineers TIME 10:26:47

PROJECT DAREIX: MANFORDZ ER • 100 D/DR 1011 EXCHANGE
DETAILED ESTIMATE 100 D/DR ION ENCBANGE REMEDIATIOM IEDDEL DETAIL PAGE 3

511B. FiMed Price Contrector

....................................................... _ ....-------- -------- -------- ------- ----- ...------------ ........ ------------- _ .. _ .___

SUB:01. Mobiltzation t Preparatory Nork QUANTY I10F1 CREW ID LABOR EBUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
.........................................................................................................................................................................

SUB. Fined Prire Contractor
sUR:01. Mobilization & Preparatory Work

SUB:01.02. Mobilize Personnel 2 Equipment
SUB::01.02.02. Mobilite Trailers

FPC 53 Mobilize Field Office Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 If 0 250 250. 00

FPC S3 Mobilize Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

FPC 53 Mabilize Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

Mobtlize Trailers

........... .

0

.......... ..

750

......... .

0

.........

0

---- _._.._

750

b ^^^--.-Mohilize Personnel t Equipment 0 750 0 750

0̂

d

Q

d ^

w ^^. r

J
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Thu 22 sep 1994 U.S. Arry Corps of EFtpineers TIME 10:26: 47
PROJECT DAREIX: NINFORDt ER PROGRAM • 100 D/DR I ON EXC HANGE

DETAILED ESTIMATE 100 0/DR Ipl EXCMRMGE REME01AT1011 MODEL DEfAIL PAGE 4
SOB. fiAed Price Contractor

bub:Ul MoLiliaation
...... ............

L
..

_----------Preparatory Llork
..............................

..__..._ .__....----- _..---- .__

Gl1ANTy IIOM CREW 10 LABOR Eot1IPMNT
................................................

----- ..

MAT/SUPP
..............

------------
._

ONIT CST
................

.___...___...

LOTAL COSI
..................

11N11 COSI
........

vB:0104 . Setup/Construct Teiry FaclLities
SUb: 01. 04.01. Establisn facilities

SUB:01.04 _01.02. Setup TTaiLers

M IFt 53 letup Field Otfice (railer 1000.00 0. 00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

M FPL S3 Setup Storage Trailer 1000.00 0. 00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

M FGC 53 Setup Decon Trailer 1000.00 0 .00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

Setup Trailers
___________ ________

3,000

___

0

______

809

__________

0

_ __...__

3,809

._..._ .._... __
Establish Facili[ies 3,000

0

809 0 3,OtA

O^

d

0

^Cil
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Thu 22 Sep 1994 U.S.. Army Co" of Erpineers TIME 10:26:47
PROJECT DAREIA: NAIIFq1D: ER • 100 D/DR ION EXC HANGE

DETAILED ESTIMATE 100 0/DR IION EXCHANGE REI4EDIAT1011 MODEL DETAIL PAGE 5
SUI1. Fixed Price Contractor

-_
SuB
---

..-.-. _ -----
:01. Mobilitation
--------- -------

---

&
---

------------- ----------------------------- _ .----.__-...-.......--.--_...
Preparatory Work OUANTT UCM CREW ID LAIBOR
----------------------------- ------------------------------- ................

...-----.-.
EQUIPMNT
......... --

.....-....--._
MAT/SUPP

---------------

--......-.-.-_-_
ON1T CST

-----------------

.....-.----. _-_-
TOTAL COST

- .-.---------------

.-_-..
UNIT COST
-- .._._.

508: 01. 04.02. Construct Decon Area
uurk to be Performed:
Construct oecontarwination area/pad for equipnent and vehicLes.

Crew and Equipnent: ^
Fiaetl Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,

ard 3 Bioop 2 Laborers
Equipuc•nt: 1 backhoe, 1 pickup truck

Output;
Asstmee duration for this activity is 3 uew days.

FPC S3 Laborer Group - 1 25.20 0.00 0.00 0.00 25.2u
- 3 to 72.00 HR 0029 1,814 0 0 0 1,814 25. 21'

0

FPC 53 Lalwrcr Group 2 25.50 0.00 0.00 0.00 25.50 ^ m
3 ca 72.00 HR 0030 1,836 0 0 0 1,836 25. 5('

^• r

N FPC 53 Group-6 Power Equiprent Operator 29.10 0.00 0.00 0.00 29.10 >
- 1 ed 24.00 HR 0U39 698 0 0 0 698 29 .10 A

^
FPC S3 Small Toots - 2 ea 0.00 1.39 0.00 0.00 1.39 J

48.00 HR xMIxx020 0 67 0 0 67 1 .39

FPC S3 TRK,HNY,4%4,F250,3/4T,8800 GW 0.00 7.31 0.00 0.00 7.31 1
4X4 3/4 TON PICK-UP 24.00 HR 15010004 0 175 0 0 175 7 .31
- 1 ea

EPC )S NYD Exr.AV,IRK MID,.S CY f1KT,6x4 0.00 34.44 O.IIU 0.U0 54.44
NYDkO-SCOPIC I e., 24.11U MN 113UUAUU1 0 826 0 0 826 5. .t.

M FPC S3 Construction Ma[criela/SUpplics 0.00 0.00 2156.00 0.00 21i6.00
Allowance 1.00 15 0 0 2,156 0 2,156 2156 .1)0

M FPC 53 Allowance for Tank 0.00 0.00 1617.00 0.00 1617.00
Asunic 1000 B„I pl^+tu tenk 1.00 En 0 0 1,617 0 1,61/ 161L OU
for water collection

..-... _ ... ..
Cone:truct Deron Area 24.00 IIR 4,349

.....

1,069 5,7/3 0
---
9,1v0 382 .95
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Inu tf Sep IY94 U.S. Army Corps of EnBitw:erc IIME 10:26:41
PRUJEC7 DAREI%: XANFLAtD: ER PROGRAN - 100 D/DR ION ExC HANGE

DETAIIED ESTIMATE 100 D/DR ION EXCHANGE REMEDIATION MODEL DETAIL PAGE 6
SUB. Fixed Price Contractor

_-----

SU0:01. Mobilization t
.......................

--------------------------------

Preparatory Nork
..............................

--- ......_..._...-----__--.-.-..--..-.--__..-.-_
QUANTY UOM CREW ID LABOR EDUIPMNT

.........................................................

..--_--.---.--
MAT/SIIPP

..............

.--..--..-..-----

UNIT CST
.................

-._--.---_
TOTAL COST

.................
UNIT CAS7
.........

SUB;01. 04.03. Site Survey

FPC 53 Allowance For Site Survey 0.00 0.00 0.00 1000.00 1000.00
1.00 Is 0 0 0 1,000 1,000 1000.00

Sitc Survey
----------- -----------

0 0
- -- -----

0
-----------

1,000
--------

1,000

Sen,p/Construct leffp Facilities
........... ..... -----

7,349 1,069
.-_-. _-..

4,582

.-..-..._-

1,000 13,999

rn
w

d
^

d rm

w 7^

y`b

J
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Ihu 22 Sep 1994 U.S. Army Corps of EnBlneers TIME 10:26:41
PROJECT DAREI%: NAMFORDI ER PROGRAM • 100 0/DR ION EXCHANGE

DETAILED ESTIMATE 100 D/DR IOM EXCHANGE RENEOIATIOM MODEL DETAIL PAGE 7
SUB. Fised Price Contrsctor

wB:UI. MuLil,retion L Preparatory Work RUAMIt tNL1 CREW ID LABOR ERUIPMMT MAT/SUPP OMIT CST IOtAL COSI UNIT COSI
------- ---------------------------- ___----------------- _------------------------------------------------------------------------ ........ ____________________________

SUB:01.05. Construct Temporary Utilities

M FPC 53 Allowance for Tenporary Power 1.00 0.00 1.08 0.00 2.08
500.00 LF 500 0 539 0 1,039 2.08

M FPC S3 Allowance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 0 270 0 520 1.04

H FPC S3 Allowance for Temporary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 LF 1,500 0 1,617 0 3,117 6.23

Construct Temporary Utilities
........... .

2,250

.......... .

0

......... .

2,426

..........

0

-----------

4,676

V

a^^

C7
^

om

=• r
y^

J
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Ihu 22 Sep 1994 U.S',. Arory Corps of Engineers TIME 10:26: 47
PROJECT DAREIX: NANFORID: ER PROGRRFI • 100 D/DR 10N EXCHANGE

DETAILED ESTIMATE 1100 D/DR IpIIEXCMANGE RENEEIIATIOR MODEL DETAIL PAGE a
SITE. Fixed Price Contractor

SuB:01. M-Lil,etlon B
_---------- --

___ _ ._._...

Preparatory Nork
---- -------------------- ------

__.... ........._

GIUNTI Upl CREW 10^ LABOR EQUIPMNT
------------------------------------------- ------------ --

.__-------

MAT/SUPP
---------------

------- _....___

UNIT CST
----------------

....

IOIAL COSI
---------------- __

uxll COSI
_________

SuN:01.06. Pre-COnstruction Suhmittals

fPC 55 Alluwance for Pre-Construction 0.00 0.00 U.00 2100.011 2:UU.00
Sutmittali by Fixed Prlce 4.00 EA 11 0 0 10,000 10,000 2500 _Ui.
Contractor

Prc-LOnstrultiluu Subwttals

........... ..........

4.00 EA 0 0

.... ...

0

.._..__..

10,000 10,000 2SOU Br

Mubili:ation & Preparatory Work
---------- _ ----- ____

9,599 1,819

________

7,007

___________

11,000

.._.__.

29,42C

Cr,
tn

d

C
dm

^•C"

^
^
J
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Ihu 22 Sep 1994 U.S. Araq Corps of Enpineerc TIME 10:26:47
PROJECT DAREIX: BANFOIIDt ER PROGRAM • 100 0/014 ION EXCHANGE

DETAILED ESTIMATE 100 D/DR ION ENCNANGE RENEDIATION MODIEL DETAIL PAGE 9
SUB. Fixed Price Contractor

SUB:03. Site Work QUANTY U0M CREW 10 LABOR EGUPNNT MAT/SUPP UNIT CST TOTAL CuSI UNIT COST
------------------------------ ------ ---------------------------------- -------- ---------------------------------------------------------------------- ---------- -----------

SUB:03. Site Work
SUB:03.03. Earth.ork

t7
rn
rn

FPC S3 Allowance for Site Preparation

Earthwork

0.00 0.00 0.00 5000.00 5000.00
1.00 IS 0 0 0 5,000 5,000 5000.00

... . .... ----- --- ---- ----------- -- --------
0 0 0 5,000 5,000

d
^

dm

^
Ĵ
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II,u Gt bcP 1994 U.S. Army Corps of EnRlneerc IIME 10:i16:4/
PROJECI DAREIX: MANFIDRD: ER VROGRAM • 100 D/oR ION EXCHANGE

DETAILED ESTIMATE 100 D/DR ION EXCNARGE REDEDIAT1011 IIODEL DETAIL PAGE 10
SUB. fiXed Price Contractor

_ .__..._. _ . _ __________________

SUB:03. Site work
.................................................

__________ _ ..__.._._._......._.._....____._.___ -------- -----------------

DUANTI UOM CREW 10 LABOR EDUIPMNI MAT/SUPP UNIT CST
...........................................................................................

--------- ..______.

TOTAL COST
..................

..___

UNIT COS1
.........

A1B:03.04. Roads/Parking/CurDs/Wlks

FPC 53 Allowance for Access Road 0.00 0.00 0.00 10.00 10.00

O

a

FPC S3 Allowance Gravel Parking Area

400.00 SY

300.00 SY

F14 53 Accma Roads to Nclls
Assume 1500 If of road per well, 18000 If
10 it wide, native aaterlal
1500 lf/well x 12 wells =
18,000 If

Ru,d,/1'arl in9/I ^n Ic./welkn

0 0 0 4,000 4,000

0.00 0.00 0.00 10.00 10.00
0 0 0 3,000 3,000

0.00 0.00 0.00 2.12 2.12
0 0 0 38,160 30,160

__........0 . _...__...0

0

.
..._45.160

...

45.160

1U.0U

10.011

2.1L

d

0
dm
^w ^

y`b
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Thu 22 Sep 1994 U.S. Rrmy Corps of Enyfnrrere TIME 10:26:47
PROJECT DAREIN: NRNfORDi ER PROSRNI • 100 D/DR IuN ENCRAILGE

DETAILED ESTIMATE 100 D/DR 109 EXCBRNOE REMEDIRTION NOOEL DETAIL PAGE 11
SuE. Flaed Price Contrector

SUB:03. Site Work QUANTY IfOM CREN ID LABOR EDl11PMNT MAT/SUPP UNIT CST TOTAL CO51 UNIT COST
.........................................................................................................................................................................

SUB:03.05. fencfng

FPC 53 Allowance for Permanent Fencing 0.00 0.00 0.00 21.00 0021Ass. 7 If high security fence 350.00 LF 0 0 0 7,350
.

7,350 21.00

FPC S3 Allowance for Entrance Gate 0.00 0.00 0.00 300.00 300.00
1.00 EA 0 0 0 300 300 300.00

Fenring
......._.._. .,

0

. ......... ..

0

......... .

0

..........

7,650

-----------

7,650

d

U00

U
^
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Ihu 22 Sep 1994 U.S. Army Corps of Erpineers TIME 10:26:41
PROJECT DAREIX: MANfORD: ER PROGRAN - 100 D/OR ION EXCMANGE

DETAILED ESTIMATE 100 D/DR IOB EXCHANGE REMEDIATION MODEL DETAIL PAGE 12
SUB. Fixed Price ContFactor

SUB:C13. Slfe Nurk
------- --------- ----- --------

QUANTY LN)11 CREW ID
----- ---------------------------------------- -

LABOR
---------------

EoUIPMNI
--------------

MAI/SUPP
-- ------------

UNII CST
----------------

TOTAL COS1 UNII COSI
--- ---------- .__.._.._.

5UB:03.06. ELectricaL Distribution

IPC S3 Allowance for Site Electrical 0.00 0.00 U.00 1U000.UU 10000.110
1.00 IS 0 0 0 10,000 10,000 1000U.00

Llcrlrical Distrilwtion

___________

0

__________

0

____

0

------- ___

10,000

__....__.__

10,000

Site Work
___________

0

------- __

0

_

0

___________

67,810 67,810

0

^

d

C
dm
w :n^T• r
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Thu 22 Sep 1994 U.S. Army Corps of Engineers TIME 10:26:47
PROJEC T DAREIX: MANf011D: EB • 100 D/DR ION EXC HANGE

DETAILED ESTIMATE 100 D/DB ION EXCHANGE REMEDIATIDN MODE L DETAIL PAGE 13
SUB. Fixed Price Contractor

---- ----- ----- -
SuB:06. Groundwater Col
....................---

---------------------------------

lection L Control
----------------- ...............

------

QUAN
.....

---

TY
...

- _ --------------------- ---------------

UDM CREW ID LABOR ECUI
.............................. ..........

-------

PMNT
.... ---

.....____---..

MAT/SUPP
---------------

_____-...--_..___

IINIT CST
--------------- _

____.._..___._..___

TOTAL COST
_____.._-.-_-.____.

.._.._..

UNIT COST
___-_-.-.

5UB:06. Groundwater Collection 8 Control
SUB:06.01. Extraction L Injection Nelts

SU8:06. 01.01. Well Orilling & Constructi on

FPC 53 Drtll/Install Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Note: 6 new extraction 1200. 00 If 0 0 0 840 000 840,000 700_0U
and 6 new injection wells, 100

,

ft deep, 8 in diameter, screened
for 50 ft. Unit cost is
assumed to include handling and
packaging of contaminated
well cutting+, transport to the
dispusal Facilily, and
associated disposal fees.

FPC 53 Allowance tor Well Purtps- 10 gpm 0.00 0.00 0.00 3000.0Q 3000.00
6 .00 EA 0 0 0 18,000, 18,000 3000.00

FPC S3 Allowance for Controls and 0.00 0.00 0.00 10000.oUi 10000.00
Connections at Nell Heads 12 .00 EA 0 0 0 120,00N 120,000 10000.00

FPC S3 Allowance for Water Level 0.00 0.00 0.00 1000.0
6

1000.00
Monitoring Instrumentation 30 .00 EA 0 0 0 30,000 30,000 1000.00
Assume 5 peizometers per
extraction well using well
points

t

fPC 53 Allowance for Well Mead Covers 0.00 0.00 0.00 1000.06 1000.00
Assume manhole type cover at 12 .00 EA 0 0 0 12 000 12 000 1000.Ou
each well head

, ,

FVC S3 Allowance for Well lceting 0.00 U AO U.00 5U00.06 SUUUItl)
12 .00 LA 0 0 0 60,00U 6U,000 5UUU.u11

ucll Urtlllng & Cunstructian 12 .00 EA

........... ......

0

.....

0

... .......
0

-----------
1,080,000

...__-_..__

1,080,000 90000.00

d
^

w 7^

y ^P

J



ILU 22 scp 1944 U.S. Array Corps of Enpineers TIME 1U:26: 4/
PROJECI OAREIx: MANFOIIID: ER PROBRAM • 100 D/DR 101N EXCHANGE

DETAILED ESTIMATE 100 D/DR Idl ERCMANGE REMELIATION MODEL OETAIL PAGE 14
SUB. Fixed Price Contractor

._.

SUB:06. Groundwater
....................

----------------------- .-------------
Collection L Control
...................................

-- ---- ---- ---------- ----------------------- ...
QUANTY EACH CRE11 ID LABOR EDt11PMNT
.................................................

...-----------

MAT/SUPP
...................

-------------- -

UNIT CST
................

------------- __.----

TOTAL COST
...................

- .._

UNIT COST
.........

SUB: 06.01.04. Operations and Maintenance 3,6,9

FPC S3 Allowance for Well Workover 0.00 0.0,0 0.00 10000.00 10000.00
Assume 1 workover every 3 yrs 12.00 EA 0 0 0 120,000 120,000 10000. 00
for each welt.
Workovers in years 3,6,9.

FPC S3 Allowance for Well Pwnp 0.00 0.00 0.00 3000.00 3000.0U
Replacement 6.00 EA 0 0 0 18,000 18,000 3000 .00
Assune I pUnp replacement per
productiou well every 3 years
Replacement in years 3,6,9

Opurations und Maintenance 3,6,9
........... ...........

0 0

_.....___..

0

..___^__...

138,000

__..._.. .

138,000 Q

^

J
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lhu 22 Sep 1994 U.S. Arq Corps of Engineers 1111E 10:26: 47
PROJECT DAREIX; NANFORDi ER - 100 D/DR I ON EXCHANGE

DETAILED ESTIMATE 100 D/DR ION EXCHANGE REMEDIATION MODEL DEIAIII PAGE 15
SUB. Fixsd Price Contractor

SU9:06. Groundwater
....................

Col
...

_ ----..--------..
lectjon L Control
..............................

.-.--__.- .---------- ------------- -.
g11ANIT UUM CREW ID LABOR EDUIPMNi

.......................................................

------- -

MAT/SUPP
...............

-----------------

UNIT CST
.................

--- -____-..---..-.
TOTAL COST

..................

.

UNIT COS1
.........

SUB: 06. 01.9M. Site Piping

FPC $3 Allowance for Piping from well 0.00 0. 00 0.00 18.U0 18.UU
Head to Treatment Plant 9000.00 LF 0 0 0 162.000 162,000 18 .00
Assume 1500 If of douCle wall
PVC piping per extraction well
1500 If/well x 6 wells = 9000
If

FPC 53 Allowance for Lcak Detection 0.00 0 .00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000 .00

FPC S3 Allouance for Force Main 0.00 0 .00 0.00 15.00 15.00
Discharge Piping 9000.00 LF 0 0 0 135,000 135,000 15 .00
Assume 1500 It at single-wall
PVC piping per injection well
1500 It/well x 6.ells = 9000 b m
If

----------- - ------ ------'---- - ^.
S... 1'1pInre 0 0 0 302,000 302,000 ^

Y
--'----._ -----'. _' -------- ---'--"--- -----------

Extraction A Injection Wells 0 0 0 1,520,000 1,520,000
........... ........ ... ........... ........... ------- _ -.

Groundwater Collection L Contr ol 0 0 0 1,520,000 1,520,000
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Thu 22 Sep 1994 U.S. Arsry Corps of Engineers 1IMIE 10:26:47

PROJEC T DAREIX: MANFORO: ER PROGRAM • 100 D/DR IOM EXC HANGE
DETAILED ESTIMATE 100 D/DR IOM EXCHANGE REMEDIATIOM MODE L DETAIL PAGE 16

SUB. Fixed Price Contractor

..............

suB:12. Chenncal
................

.------------- -------- ----------------

Treatment
......................................

- .-_
gUAN
.....

_--
It
...

._-_-------- -.-------------- _...-_..-_..-

Uat CREW ID LABOR ENUIPMNI
........................................

.----------

MAI/SUPP
..............

-------- --------

UNIT CST
.................

------ ---- .--

TOTAL COSIf
..................

-- _

UNIT COtI
.........

S09:12. Chem lca l Ireatment
SU8: 12.05. lun Exchange

SUB: 12. 05.04. Construc u on of Permanent Plant

IPC S3 Fxcavate aM Install Building 0.00 0.00 0.00 20.00 2U.00
Foundatiun 600. 00 SF 0 0 0 12,000 12,000 20.00

FPC 53 Install Butler Building 0.00 0.00 0.00 20.00 20.00
Assume a prefabricated heated 600. 00 SF 0 0 0 12,000 12,000 20.00
building caaplete with frame,
doors, roll up doors, gutters,
insulation, and roof vent.

FPC 53 Ion Exchange Eq,ipment/Staging 0.00 0.00 0.00 380500.00 380500.00 ^
Asskme 1 - 60 gpm treatment 1. 00 LS 0 0 0 380,500 380,500 38050U.Ou Q
system, regen equiprcnt, 4 ^ [I'J

lJ resin vessels. Resin included .n
in 08M

^.• r
W fPC 53 Recoopresston Lv.,porator 0.00 0.00 0.00 400000.00 400000.00

.

D
p

Capacity as 12,000 gat/wk = 1.2 1. 00 LS 0 0 0 600,000 400,000 400000.00 Y-
gpm, includes startup boiler,
2% reject

FPC S3 Rotary Drum fillcr/Drycr 0.00 0.00 0.00 278000.0U 270UOU.uu
Liquid loading = 1.2 gpm x 0.02 1 .00 LS 0 0 0 278,000 278,000 27800U.0y
= 2.4E-02 gpn = 12 Ib/hr, 4 Sf
drying area

II6 Si S. 1n11 6rnvii 0.00 D-Ilu U.DII Illlll011 IluliI'il
Lva{wiate 2.4E 02 gpn - 12 1 .UU LS 0 0 0 1,300 1,300 ISUUuu
lb/hr, 20,000 BiU

rPC 53 Allowance for Bldg Meohanical 0.00 0.00 0.00 50.00 50.01)
Includes equiFmcnt installation 600 .UU SF 0 0 0 30,000 30,000 Su.tlo
and aonnections,
eontrols/instrunentation,
interior piping ( plastic), floor
drains and piping, and MVAC.

FPC S3 Allowance for eldg Electrical 0.00 0.00 0.00 40.00 40.00
Includes Ilghting, fixtures, 600 .00 SF 0 0 0 24,000 24,000 40.00
motor starters, controllers,
junction boxes, transformer,
chart recorders, annunciatars,
panel>, conduit, and wiring.

.... ..... .. .. .. ..... .. -__...
Construction of Permanent Plant 600 .00 SF

. .. ..

0

...

0

.... ...

0

... .

1,137,800 1,137,800 1896.33



Thu 22 Sep 1994 U.S. Arwy Corps of Enpineers TIME 10:26:41
PROJECT DAREIN: HANFORD: ER - 100 D/DR ION EXCHANGE

DETAILED ESTIMATE 100 D/DR ION ENCNANGE RENEDFATION MODEL DETAIL PAGE 17
SUB. Fixed Price Contractor

SUB:12. Chemical Treatment YIIANTI UOM CREW ID LABOR EOUIPNNT MAT/SUPP UNIIT CST TOTAL COST UNIT COSI
...........................................................................................................................................................................

........... ........... ........... .... _----- -----------
Ion Exchange 0 0 0 1,137,800 1,137,800

........... ........... ........... ........... ..__.....
ChemicaL Treatmcnt 0 0 0 1,1i57,800 1,137,800

0

^

d
C

om

aIm4^
^



su'l '191e1164

Ihu 22 ia,,, IvYL U.S. ArNry Corps of EnBineers TIME 10:26:4/
PROJECT DAREI%: HANFORD: EN • 100 D/DR ION EXCHANGE

DETAILED IESTIMAIE 100 D/DR 1011 EXCHANGE REMEDIATIdI MODEL DETAIL PAGE 18
SUB. Fixed Price Contrector

SUB:20. Site Restoration WANTT Upl CREW ID LABOR EOUIPMNT MAT/SUPP UNIT ICST TOTAL COST UNIT COST
-------------- ........._.__.__.__..._....._.-------------------------------------------------------------------- --------------------------------------------- _..._....__._

^

SUB:20. Site Restoration
SUB:20.04. Revegetation and Planting

FPC 53 Allowance for Site Restoration

Revegetation and Planting

Site Restoration

0.00 0.00 0.00 2.00 2.00
5000.00 ST 0 0 0 10,1000 10,000 2.00

___________ ______ __________ ___________ ----------
0 0 0 10,1D00 10,000

_____ __________ _ _ __..___. ___.___.- ----------

a 0 0 10,000 10,000

d
^

Y `Ô
a^̂



Thu 22 Sep 1994 U.S. Arq Corps of EnOineers TIME 10:26: 47
PROJECT DAREIX: NAMFORDS ER PROGRAM • 100 D/DR ION EXC HANGE

DETAILED ESTIMATE 100 D/OR ION EXCHANGE REMEDIATIpI MODEL DETAIL PAGE 19
SUB. Fixed Price Contrector

SUM2 Demobilization
------- --------------- ------ ------------------- ------

QUANTY UOM CREW ID LABOR EDUIPMIIT
--------------------- ----------------------------------

NAIF/SUPP
----------------

UNII CST
---------------

TOTAL COST
--------------------

UNIT COSI
---- ____

SUB:21. Demobil lzation
SUB:21.02. Demobilize Persornel & Equiprcnt

SUR:21. 02.02. Demobilize Trailers

FPC S3 Demob FieLd Ottice Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

FPC S3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

FPC S3 Demob Decan TraiLer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

Demobilize Trailers
........... ...........

0 750

...........

0

...........

0

..__.

750

Omnobilize Pen:onnel & Equipment
___________ ___________

0 750
____________

0
---- ______

0
...........

750

rn

0
Q

D`O

rn
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Thu 22 Sep 1994 U.S. Araq Corps of Fngineers TIME 10:26:47
PROJECT DAREIX; HANFORD: ER PROGRAM - 100 D/DR ION EXC HANGE

DETAILED ESTIMATE 100 fl/DR ION EXCHANGE REMEDIATIpF MOOEE DETAIL PAGE 20
SUB. Fixed Price Contractor

S08:21. DcIIn,Liliaatl
------- .------ ---

on
---

_..__..-..--..--.--.___. ..-----
- _ -._--._._-..--_.

OUANiY Llpf CREW 10 LABOR
-- ------ ---- --------------------- ------------- ----- ------------- ---

EOUIPMNT
-------

-----

_ _ -_---

MATJSUPP
------------ -

-_ ..--_-..-._
UNIT CST

------------ ----

__-..._____ .

IOIAL COSI
-- ----- ---------

...

I1N11 CUGI
----

----

5UB:21.04. Demobllite Tenp Fatlltties
918: 21. 04.02. Remove Decon Area

work to be Pe{-forlFled:
Rerrove decontpmination area/pad for equipment and vehicles.

Cruw and Equilmcnt:
Fleed Price Contractor: 1 Group 6 operator, 3 Group 1 Laborers,

and 3 G,o- Ip 2 Laborcre
Equipnent: 1 backhoe, 1 pickup truck

Output:
Assuned durati.on for this activity I, 1 crew day.

FPC 53 Group-6 Power Equipaent Operator 29.10 0 00 000 0.00 29 10
- 1 eu 8.00 HR 0039 233

.
0

.
0 0

.
233 29.10 O

FPC 53 Laborer Group 1 25.20 0.00 000 0.00 25.20 (^ m
(7 - 3 ea 24.00 HR 0029 605 0

.
0 0 605 25.2o w 1̂

J fPC 53 Laborer Group - 2 25.50 0.00 0.00 0.00 25.50
- 3 ea 24.00 HN 0030 612 0 0 0 612

CIN
J

IYC SS HfU EXCAV,IRK MTU,.5 CT BKT,6X4 0-00 34.44 U,00 0.00 34.44
NYDRD-SCOPIC - I ea B.UG HR H30BA001 0 275 0 0 275 54.4+

I1-1: 53 TRK,HWY,4X4,1250,3/4T,8800 GVU 0.00 7.31 0.1n0 0.00 (.31
4X4 3/4 FON PItK IIF II.IIII IIN 150111004 0

1 Ca
58 0 0 SI7 /_:1

II^C b5 Sm.^ll o,'l d c.^ 0.0U 1.54 O.uu U.UO Ifv
la_uU Im aMIXX02U 0 22 0 0 22 I_Sv

----------- --Remave Decon Area 8.00 NR 1,450
--------

356
_ ---

0

-----------

0
---- _--

1,806 225.72

----------- --
Dcmobilite lenp facilities 1.450

------ ._.

356 0

-----------

0

------ .
1.806
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Ihu 22 Sep 1994 U.S. xray Co" of Erpineera IIME 10:26:47
PROJECT DaREIx: BMIFORDt ER PROGRAM • 100 0/DR 10M EXCHANGE

DETAILED ESTIMATE 100 D/DR ION EXCHANGE REMFDIATION MODEL DETAIL PAGE 21
SUB. Fixed Price Contractor

SUR:21. Demobilixation OU11NTy IIOM CREW ID LABOR EOUIPMNT MT/SUPP UNIT CST TOTAL COST UNIT COST
----------------------------- ---------------------------------------------------------------------------------- .---------------------------------------- ...._.___._.......

SOB:21.05. Discomect Teaporary Utilities

M FPC Sl Remove Tenpnrary Power 1.00 0.00 0.00 0.00 1.00
500.00 LF 500 0 0 0 500 1.00

M FPC S3 Remove Telrphone 1.00 0.00 0.00 0.00 1.00
500.00 LF 500 0 0 0 500 1.00

M FPC S3 Remove Tenporary Water 3.00 0.00 0.00 0.00 3.00
ard Sewer Service 500.00 IF 1,500 0 0 0 1,500 3.00

Di:aomect Temporery Utilities
........... .

2,500
.......... .

0
.......... .

0
..........

0 2,500

W

d
0

dm

r.

D A

^
J



Ihu 22 sep 1994 U.S. Army Corp. of En9ineere TIME 10:26 :41
PROJECT DAREIX: NANfORD: ER PROGRAM - 101) D/Dli ION EXC HANGE

DETAILED ESTIMATE 100 D/DR ION EXCHANGE REMEDIAT10d MOOIEL DEIAIL PAGE 22
StIB. Fixed Price Contractor

_ _ ___________

SU8:21. Demobilization
----------- ----------

________________________________

--------------------------------

_ ._.._......._..._._..-___.-_.___.._.__...__.-.....

qANTT lA7M CREW ID LABOR EOUIPMNT
------------------------------- ..................... ___

.___.____..._.

MAT/SUPP
.-........_.__

____....-._____..

UNIT CST
....._..-........

..___._____.....__

TOTAL COST
.___....--_._....___

.___.

UNIT COST
__.._....

SUB:21.06. Post-Construction Submittals

FPC S3 Allowance for Post-Construction 0.00 0.00 0.00 2500.00 2500.00
Submittals by Fixed Price 4.00 EA 0 0 0 10,000 10 000 2'500 .0L
Contractor

,

Post{onstruction Su4nittalv

......... ...........

4.00 EA 0 0

...........

0

...........

10,000

..._..

10,000 2'i110 .0i

Drnabilization
____ ___________

3,950 1,106

_____

0

___________

10,000

_.-__..._

15,056

Fixed Price Contractor
........... ..........

13,548 2,925

.-------

7,007
---------
2,756,610

---- ._._._

2,780,090

^

0
^

.• r
D °

^
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Thu 22 Sep 1994 U.S. Anay Corpa of Engineers TIME 10:26:47

PROJECT DAREIx: NANFOIIDi ER - 1100 D/DR ION EXCHANGE
DETAILED ESTIMATE 100 D/DR ION ENCNANGE REMEDIATION MmEL DETAIL PAGE 23

WNC. Westinghouse Hanford Coaparq

WNC:02. Monitoring, Sampling i Analysis QUANTY Il(NI CREW 10 LABOR EOUIPMNI MAI/SUPP UNIT CST TOTAL COSIT UNIT COST
---------- --------------- ...----------------------------------------------- ------------------ ------------- ---------------------------- -.-------.--.--.--.-.---....-....

U

CIO
O

WHC. Westinghouse Hanford Company
WNC:02. Monltoring, Saspling & Analysis

WHC:02.08. Saapling Rad Contaminated Media
WNC:02.08.02. Ground Water 1lnalysis Tr - 1

Assuaptians:
1. Assumc shake-down period with following saspling of treatment system:

- First 2 days: Saaple every four hours of influent and effluent
(24 samples)

- Next 5 days: 1 sample per day of influent and effluent
(10 samples)

- Next 7 weeks: 1 sample per week of influent and effluent
(14 samples)

2. 1 sample per ion exchange media regeneration (7 days)
of the influent and effluent for the 12-yr lifecycle
(104 sasples/yr)

3. Assune sampling of 7 monitoring wells on a semiannual basis for the
12-year lifecycle
(14 sanples/yr)

- Total samples Yr 1= 166

4. 90% of samples analyted by mobile leb
(90% of 166 • 149)

4. MACH kit samples are taken 1 per shift for the 12-yr lifecycle plus an
additional 48 samples during the shake-down period.
(Yr I a 1.143 samples)

WHC AnaLyze LLW Sauple - Mobile Lab 0.00

11HC MACH Kit Sampling

149.00 EA

1143.00 EA

WHC HACH Kit Replacement
Assume 1 per yr 100 EA

Ground Water AnaLysis Yr - 1 149.00 EA

0

0.00
0

0.00
0

----......0

0.00
0

0.00
0

0.00
0

0

0.00 400.00 400.00
0 59,600 59,600 400.00

0.00 0.50 0.50
0 572 572 0.50

0.00 235.00 235.00
0 235 235

...
235.00

..........

0

..........

60,407

...
60,407 405.41

d
^

O^
J
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Thu 22 Sep 1994 U.S. Army Corps of Engineers TIME 10:26:47

PROJECT DAREIX: HANFORD; Elk PROGRAM - 100 D/DR ION EXCHANGE
DETAILED ESTIMATE 100 D/DR ION EXCHANGE REMEDIAT1011 MDDEL DETAIL PAGE 24

YNC. Westinghouse Hanford Carpny

WMC:02. Monitoring, Sanpling & Analysis O11AN1Y tIOM CRE4 ID LABOR EDUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST

.......................................................................................................................................................................

00

wIC:0208.03- Ground Water Analysis Yr 2 - 12
A:.sulptions:'
1. Assume 1 saaple per lon eachange n.dla regeneration ( 7 days)

of the Influent and effluent for the 12-yr lifecycle.
(104 samples/yr)

[. A-stuie sanpling of 7 ne,nit,,riu9 ucll: on a semiannual basts for the
12-year lifecycle.
(14 samples/yr)

. Total Sanples Yrs 2-12 = 118

3. 90% of samples analyzed by mobiLe lab
(90% of 118 = 106)

4. NACN kit salryles are taken 1 per shift for the 12-yr lifecycle.
(1,095 samples/yr)

411C Analyze LLW Sanple - Mobile Lab 0.00

WNC HACH Kit Sampling

106.00 EA

1095.00 EA

WMC HACH Kit Replacement
Assune I per yr 1.00 EA

Grountl Water Analysis Yr 2 - 12 106.00 EA

0

0.00
0

0.00
0

0

0.00
0

0.00
0

0.00

0

0

0.00 400.00
0 42,400

0.00 0.50
0 548

0.00 235.00
0 235

400.00
42,400 400.00

0.50
548 0.5t1

235.00

235 235-I10

0 43,183 43,183 407.38

^

d m

w :v
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Thu 22 Sep 1994 U.S. Arary Corps of Erqineers TIME 10:26:47
PROJECT DAREIX: MANfORDt ER • 100 0/DR 1011 EXCHANGE

DETAILED ESTIMATE 100 D/DR IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE 25
YNC. Westinghouse Hanford Coepvry

NMC:02. MonitorinR, Saeplinp 6 Analysis l1UANTT UOM CREW ID LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
------------------- ----------------------------------------------------------------- ........................................................----.--.-.--.--..------...-....

NMC:02.08.04. Ground uater Monitor Ssples 1-12

d

00
N

Work to be Performed:
Take amiannwl Rroutduater aonitorinR sriples

Assuiryt i ons:
1. Assun sanpling of 7 monitoring welLs on a smineaul basis for the

12-year lifecycle.
(14 senples/yr)

2. Assune 2 field technicians for 12 hours on a smiarnuat basis for the
12-year lifecycle.
(24 hrs/yr)

uNC Technician, Envirormental 27.62 0.00
Restoration Ops - 2 ea 24.00 NR 85201 663 0

........... ...........
Ground Water Monitor Snples 1-12 24.00 NR 663 D

Sanpling Rad Contaminated Media

Monitoring, Saeplitq t Analysis

0.00 0.00
0 0

--------o ------
0

.......^3 .....--.o .--.-----0 ..--103,589

.......... ........... ........... ...........

663 0 0 103,589

27.62 CJ
663 27.62 O

663 27.62 ^ m

W ^
--

104 252--- -
_

104,252

a

4^

J
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Itu tt 5cy 1vY4 U.S. arlay Corps of Etqineers TIME 10:26:41
PROJECT D,tREIM: MaNf01l11: ER PROGRIIM - 100 D/DR ION EItCHaNGE

UETRILtD ESIIM,ITE 100 0/DR ION IERCMIIRGE REMIERIATION MODEL OElall PAGE 26
NHC- Westinghouse Hanford Coayany

WHC:12. Chenncal Treatment
------------------------------------ -------------- ------

OIUMTf IN]H CREW 10
------------------ ------

LABOR
--------- .-------

EDUIPMNT
.-----.------

MAT/SUPP

------- --------

UNIT CST

------ ----------

TOTAL COST

----------
-_---__

UNIT COST
._----.-_.-

WHC:12. Chemical Treatment
WHC:12.05. lon Exchange

WHC:12.05.06. Personnel Training
Note: This account to alloar for operator time and an alloNancr for a

40 hour training course.

WHC Operator, Environmental 27.62 0.00 0.00 0.00 27.62
Restoration Ops 40.00 HR 85302 1,1115 0 0 0 1,105 27.62

WHC Rllowance for 40 hr Training 0.00 0.00 0.00 800.00 800.00
1.00 LS 0 0 0 800 800 800.00

WHC Rllowance for Maintenance 0.00 0.00 0.00 5000.00 5000.00
Manual:: 1.00 15 0 0 0 5,000 5,000 5000.00 d

............ . .......... __...__ .____.--__- _.___.__.__ O
Personnel Traininy 1,105 0 0 5,800 6,905

^ ^.

^

Q^
J
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PROJECT DAREIX: NANFORDt ER MDGIIAM - 100 D/DR ION EXCHANGE
DETAIL PAGE 27DETAILED ESIIMATE 100 D/DR ION EXCHANGE RENEDIATIDN NODEL

WHC. Westinghouse Hanford CoMpatry

0

00
A

wll[:12. Chcmical 'freatment OUANII UOM CREW ID
--------------- ..!.-.--.----..-.----...;.---..-.--...-.---------.-------.-.-........-.-

/ ABOR

-..--.--.--..

EDUIPMNI

--..------.--

IIAT/SUPP

--.---.----.---

UNIT CST

.-----•----..----

TOTAL COST

...---.-.-------.

UN11 COST
..-•-.----.

UMC:12. 05.08. Operation i Maintenance Yrs 1-12

AsSrnptlon5:

1. Treatment facility will be fully staffed with 2 FTE's per shift, 3
shiftsiper day, 7 days per week.
(365 dAys/yr a 24 hrs/day = 8760 hrs/yr)

2. lon exchange media to be regenerated every 7 days for chromium
t r eatavent .

3. 2 FTE crew will be caaposed of the following nNtt6ers:

0.25 ea • styervisor
1.00 ee operator
0.50 ta TP tech support
0.25 ea - maintenance engineer

WHC Technician, Envirorraental 28.80 0.00 0.00 0.00 28.80
Restoration Ops - Supervisor 2190.00 MR 85201 63,050 0 0 0 63,080 28.80
- 0.25 as

WHO Operator, Envirormental 27.62 0.00 0.00 0.00 27.62
Restoration Ops - 1 ea 8760.00 XR 85302 241,984 0 0 0 241,984 21.62

WHO Technician, Health Physics 39.72 0.00 0.00 0.00 39.72
7- 0.50 ea 4380.00 MR 33201 173,958 0 0 0 173,958 39. 2

ui[ 9.illed Craft, fnvironmental 27.62 0.00 0.00 0.00 27.62

Re:.toration op:. Maintenance 2190.00 uR 85301 60,496 0 0 0 60,496 2/e.t
- 0.25 ea

uHC Allowance for Electricity 0.00 0.00 0.00 0.04 0.u4

Wells: 161 kW-hr/d 162425 KWH 0 0 0 6,497 6,497 0.04
Recompr Evap: 139 kW-hr/d
Rotary Filter: 145 kW-hr/d
Assume 24 hrs/day x 365 days/yr
Total = 162,425 ku-hr/yr

t1itlC Allowance for Water Usage 0.00 0.00 0.00 0.02 0.02
Water for brine solution and 624000 GAL 0 0 0 12,480 12,480 0.02
rinse during resin
regeneration. Resin
regeneration every 7 days.
Assume 2 ressel voluses brine
to regen and 6 vessel voltaas
to rinse.
4 vessels x (2.6 vessel
valumes) x 50 tf/vessal x 1/wk
x S2 wks/yr • 83,200 ef/yr
(624,000 gal/yr)

0
0

d.1 m

U
J
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PROJECT DAREIX; MRNFORO: ER PROGRAM - 100 D/DR IOM EXCHA NGE

DETAILED ESTIMATE 100 D/DR 1011 ERCBRIIGE: REMEDIATI011 MODE L DETAIL PAGE 28
WHC. Westinghouse Hanford Company

.---_--_.----.------------------------ ----

wMC:12. Chemical lreatment
--------------- ....--------------------------------------

---- _.

Ol1ANtY
--------

_.-.---- --------- -----------

UOIt CREW 10 LABOR
-------- ----------------------

------ --

EQUI
---- ----

-- _..---

PMNT
-----------

_-----------

MAI/SUIPP
------- .....

-------------- _.

UNIT CST
............ ....

__.__...___.

TOTAL COST
.. -------------- _

uMll COSI
_-_._....

M whL S2 lun Exchange Media Replacement 0.00 0.011 213.1W 0.00 215.9v
Resin replaccment once per 18U.00 CF 0 0 38,518 0 38,518 213.91)
year.
4 vessels x 45 cf/vessel ='180
cf/yr.

NIIC Disposal fee for lon Exchange 0.00 0.00 0.00 2.59 2.59
Media 180.00 Cf 0 0 0 466 466 2.59
Asstme disposal at ERDF for
years 1-12 of the 12-year
lifecycle

WHC Disposal Fee for Regen Solids 0.00 0.00 0.00 2.59 2.59
Derived from resin regeneration. 5469.00 Cf 0 0 0 14,165 14,165 2.59
Assuae disposal at ERDF for
years 1- 12 of the 12-year

'
^7 m

^ l lfecycle,.
Assune IDS = 325 ppm

00 Well ToS: 1366 cf/yr^
Sale TOS: 2253 cf/yr
Regeo H20 TDS: 27 cf/yr
Total = 3646 cf/yr
Assunc 50% volume increase to J
stabilixe solids
1.5 x 3646 ct/yr = 5469 cf/yr

FPC Allowance for Salt to Regenerate 0.00 0.00 0.00 70.00 70.00
Resin 152.00 IN 0 0 0 10,640 10,640 /0.O1j
Assune 2 vessel volunes/uk of 4
malar NeCI brine to regenerate
resin.
Requires '5,850 Ib/wk of NaCl it
52 wks/yr = 304,200 Ibs/yr (152
tons/yr)

Operation & Meintanance Yrs 1-12 1.00 YR
...........

539,519

...... ..... .

0

..........

38,518

...........

44,248

-----------

622,285 622284.58
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PROJECT OAREIR: MAMFDRDr EEIPROGRAM • 100 D/DR ION EXCHANGE

DETAILED ESTIMATE 100 D/DR IOM EMCMAMLiE tEMED1AT1011 NODEL DETAIL PAGE 29
YNC. Westinghouse Hanford CompRny

NHC:12. Chemical Treatment OUAMTT Upl CREW 10 LABOR EOUIPMMT MAT/SUPP UIMIT CST TOTAL COST UNIT COST
________________________________________________________________________________________________________________________________________________________________________

CY\

WHC:12.05.11. Prepare Annwt Report (Yr 1)
Assuae 2 FTE's for 6 nonths each year

VHC Engineer, Envirormenbl
Restoration Ops - I as 1040.00 HR 85101

NHC Scientist, Envirormentat
Restoration Ops - 1 ea 1040.00 HR 85102

Prepare Annuat Report ( Yr 1) 2080.00 MR

43.34 0.00 0.00 0.00
45,074 0 0 0

43.34 0.00 0.00 0.00
45,074 0 0 0

90,148 0 0 0

43.34
45,074 43.34

43.34
45,074 43.34

90,148 43.34

d
^

dm

a Â

J
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PROJECI DAREIM: BAMFWD: ER - 100 D/DR 1 0µ EXCHANGE

DETAILED ESTIMAIE 100 D/DR 1011 EXCHANGE REMEDIATIOM NOOEL DETAIL PAGE 30
WNC. Westinyhouse Hanford Company

__.._..___..-____.____ __________________

WHC:12. Chemical Treatment
..........................._....__..__..._...._....__..._

---- _ . __.__...._.-_._._._.___.___-_.-...-

OUAMTY 001( CREW 10 LABOR EDUIPMNT
.........._...._...___..._._........___.._._.....,_

.. __.---------

MAT/SUPP
....____..........

----------------

UNIT CST
._._........_._

--------- -------

TOTAL COST
__............__.__

--- _..-

UNIT COST
......._

WHC:12.05.12. Prepare Amw( Report (Yrs 2-12)
Assune 66% of a Year 1 Amw( Report effort (2 FTE's for 4 annths each year)

uHC Engineer, Environmenta( 43.34 0 .00 0.00 0.00 43.34
Restvraticn 0ps ^ 1 ea 693.001 MR 85101 30,035 0 0 0 30,035 43.34

WHC Scientist, Envirorvnenta( 43.34 0 .00 0.00 0.00 43.34
Restoration Ups - 1 ea 693.00 MR 85102 30,035 0 0 0 30,035 43.34

Prepare Annual Report (Yrs 2-12)
.......... ........

60,070
....

(1
..........

0

...........

0
----------

60,070

lun Exchange
___________ ________

690,842
.... ..... .

_

0

-..._ _ _
38,518

__..__...._

50,048 779,408

Chmicat Treatment
. .... ....

690,842

..

0

..........

38,518

...........

50,048

-----------

779,408

Westinghouse Hanford Company
........... ......

691,505
_ ..

(1
..-------

38,518
.._.__.-

153,637
_._-...

883,660

00
HANFORD: ER PROGRAM

........... ...-__._
705,053 2,

--
925

.._....._

45,525
-----------
3,032,337

...__--..
3,785,840

--A

d

^

P^ /b
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PROJECT DAREIX: MIMFORDt ER - 100 D/DR ION EXCHANGE

100 0/DR I0R EXCHANGE REMEDIRTIOR MODEL BRCKUP PAGE 1
•• LABOR BACKUP ••

........................................... . . . . . . .. . . . . . . . . TOTML u.• --------------------- _.._.____..____._......................................
SRC LsBON ID DESCRIPTIOB BsSE OVEIRTM TKS/INS FRNG IRVL Rs1E 110M UPDI\TE DEFRULI BOURS------------ -------------- ...--------------- ....................... ----------------------------------------- ------------------------------- ._...__.._....__.__

fPC 0019 Lahorer Group - 1 15.84 ().OX 28.7% 3.57 1.25 25.20 HR 07/09/93 0 00 96FPC 0030 Laborer Group - 2 16. 09 (1.0% 28.5% 3.57 1.25 25.50 M 07/09/93
.

0 00 96fPC 0039 Group-6 Power Equipment Operator 18. 02 0.0% 27.4% 4.90 1.25 29.10 MR 07/09/93
.

0 00 32WHC 33201 Technicien, Health Physics 28 .78 (1.0% 38.0% 0.00 0.00 39.72 MR 01/07/94
.

0 00 4380WHC 85101 Engineer, Envirornental 35 .38 0.0X 22.5% 0.00 0.00 43.34 HR 01/07/94
.

0 00 1733WHC 85102 Scientist, Environmental 35 .38 0.0% 22.5% 0.00 0.00 43-34 HR 01/07/94
.

0 00 1733WHC 85201 Technician, Envirormcntal 22 .55 0.0% 22.5% 0.00 0.00 27.62 HR 01/07/94
.
000 2214WHC 85301 Skilleo Craft, Envirorrrcntal 22 .55 0.0% 22.5% 0.00 0.00 27.62 HR 01/07/94

.
0 00 2190WHC 85302 Operator, Envirorvnental 22 .55 0.0% 22.5% 0.00 0.00 27.62 HR 01/07/94

.
0.00 8800

d
0

dm
w 7^
^T•C"a.04-
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PROJECT DAREIX: HANFORD: ER PROGRAM • 100 D/DR ION EXCHANGE

100 D/DR Ipl EXCHANGE REMEDIATIOM MODEL BACKUP PAGE 2
" EQUIPMENT BACKUP "

___--------------- -------- --------------- __ ---- _ ______________________________
_ TO AL ----------------------------- __

SRC EQUIP ID DESCRIPTION DEPR CAPT FUEL FOG EO REP 1R NR 1R REP TOTAL UOM BOURS
....................................................................................................................................................................

M11 11308A001 MYD EXCAV,1RK MiD,.5 CY BKT,6X4 14.36 3.56 4.07 1.4 9.83 0.98 0.15 34.44 MR 32
M11 15010004 TRK,MNY,4M4,1250,3/41,B800 GW 1.58 0.39 2.67 0.7 1.60 0.27 0.04 7.31 MR 32
MIL XMIXX020 Srtrll Toeads 0.46 0.17 0.13 0.0 0.57 1.39 MR 64

^
^D

d
^

D`Or--
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D AREA REVERSE OSMOSIS TITLE PAGE 1

- ------ -------- --- --------- ----- -------------- ------ - ---- ------- --- -- ---------------------------- - ------

Ô

HANFORD: ER PROGRAM
D AREA REVERSE OSMOSIS

REVERSE OSMOSIS REMEDIATION
PRELIMINARY COST MODEL O

Desiyned By:
Estloeted By: 11 Corporation

Prepared By: USACE/CENPW COST ENG BRANCH
Project Time & Cost, Inc.
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by Building Systesit Desipn, Inc.
Release 5.20J
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PROJECT OARERO: HANFORD: ER PROGRAM • 0 AREA REVERSE OSMOSIS

0 AREA REVERSE OSMOSIS SUMMARY PAGE 1
•• PROJECT 01MER SUWARY • LEVEL 1(Rounded to 10's) ••

.....

.........

............. _ .-__.--..._.--._--.

..................................

__.._--.. _ ..---------------- ------ ----- .--------------- ._

4UANTITY Udl CONTRACT COST SUR MPR
............................................................

.-_ .._.

PM/CM
.......

___.-..._

OlA/CSP
..........

_.-.__.--..__.

CONTINGN
..............

--._.-____..

TOTAL COST UNIT C0S1
.............................

ANA Off-Site Analytical Services 122,090 0 0 0 42,730 820164
SUB Fixed Price Contractor 3,502,300 255,610 563,690 1 102.020 1,098 290

,
/ 970321WMC Westinghouse Hanford Coapany 1,268,900 0

..
190,330

,
372,100

,
640,970

, ,
2,472,300

luNFORO: ER PROGRAM
...... ... ......... .
4,893,280 255,670

.......
754,030

.........
1,474,130

.........

2,581,990
........_--
9,959,100

d
^

y`b
^
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PROJECT DARERO: HANFORD: ER PR(1GRAM - D AREA REVERSE OSMOSIS
0 AREA REVERSE OSMOS,S SUMMARY PAGE 2

•• PROJECT OIMER SUMIURT - LEVEL 2(Rouded'to 1D-s) ••

^
A

ANA Off-Site Analytical Services

ANA:02 Monitoring, Saapling C Analysis

Utf-Slte An„lytical Seivices

SUB fixed Price Contractor

SUB:01 MoCilitation & Preparatory Work
SU8:03 Site Work
5UB:06 Groundwater Collection 8 Control
SUB:13 Physical Treatment
SUB:20 Site Restoration
Su0:21 Drmohiliration

Fixed P,ice Conl,acto,

WHC 1/esUnghouse Hanford Camany

WHC:02 Monitoring, Sairylirg & Analysis
WHC:13 Physical Treatment

Uestinghouse Hanford Cortpany

HANfORD: EN PROGRAM

QUANTITY UOM CONTRACT COST
..................................

SUB NPR
...........

PM/CM
.........

GLA/CSP
..........

CORTINGN
.............

10UL COS1
..................

UNIT COST
...........

122,090
-

0 0 0
-

42,730
---

164,820
--- ----- ---

122,090

---------
0

-
0

-- ----
0

-----
42,730 164,820

37,970 2,770 6,110 11,950 20,580 79,370
87,500 6,390 14,080 27,530 47,420 182,920

1,961,280 143,170 315,670 617,130 1,063,060 4,100,300
1,383,220 100,980 222,630 435,240 749,720 2,891,790

12,900 940 2,080 4,060 6,990 26,980
19,430 1,420 3,130 6,110 10,530 40,610

.....-
O

3,502,300 255,670 5t3,690 1,102,020 1,898,290 7,321,970 C,^ m! t

>
104,280 0 15,640 30,580 52,670 203,170

1 161,620 0 176,690 341,530 588,290 269,1302 O+:
_..... ... .... .. ........ ......... ......... -

^

1,268,900
..........

0
.....

190,330
--

372,100
-

640,970
--

2,472,300

4,893,280

. ...

255,670
-------
756,030

------- -
1,474,130

----- --
2,581,990

._...._._.-

9,959,100
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D AREA REVERSE OS(qSIS SUMMARY PAGE 3

•• PROJECT OMNER S(MV(ART - LEVEL 5(Rolutded to 10-s) ••

QUANTITY UOM CONTRACT COST SUB MPR PM/CM G1A/CSP CONTINGR TOTAL COST UNIT COST
--------------------------------------------------------------------------------------------------------

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sampling S Analysis

ANA:02.08 Sairpling Had Contaminated Media

ANA: 02. 00.02 Ground Water Analysis (YR 1) i

Ground Water Analysis ( TR 1)
.......... ..

17.00 EA 71,570

...... ..

0

..... ...

0

...... ..

0

.......

25,050

--------

96,620 5683.50

ANA: 02. 08.03 Ground Water Analys, (yRS 2-121.
0

___________ --- --- - - - -- - -- - - - -- --- ... 0
Gruund Water Analysis ( YRS 2-12) 12.00 EA 50,520 0 0 0 17,680 68,200 5683.50 ^[I'f

Sanpling Red Contaminated Media
-----------

122,090
..

0
- ---

0

-

0

--------

42 730

---- ._..__

164,820 ^
..__....__ . --- ------ ... ...... .. ....... .

,
........ ..... ._ _

Monitoring, Sanpling S Analyeis 122,090
. .

0 0 0 42,730 164,820 > ^

Off-Site Analytical Services
..... .... ...

122,090

..... ..

0

..... ..

0

....... .

0

........

42,730

-----------

164,820 81
J

SUB F ixed Price Contractor

SUB: 01 Mobilizau on 6 Preparatury Work

Su8: 01 u2 Mobilize 1e,onnel & Equipment

SIIIL 01 02.02 Mobilize Trailers ^

MtJnlize Trailers
........... ...

970

......

70

...... ..

160

....... .

300

........

520 2,020

Mobilize Personnel & Equipment
........... ...

970

...... .

70

...... ..
160

....... .
300

........

520 2,020

5118 :01 .04 Setup/COnstruct Temp Facilities

SU8: 01 .04.01 Establish Facilitics

SUB :01 .04.01.02 Setup Trailers 4,910
----- . _----

360
...-

790 1,550
....

2,660
. . ..

10,270
.._. __^

1>1.iblish Facililies
-
4,910

--
360

-1
790

... .

1,550

.. ..
2,660

. _
10,270

SUB :01 .04.02 Construct Decon Area
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PROJECT DARERO: NANFORD:. ER PROGRAM - 0 AREA REVERSE OSMOSIS

D AREAL REVIERSE OSMOSIS SUMMARY PAGE 4
•• PROJECT 011NIER SUIOUFIY - IIEVEL 5(RouMed to 10-s) ••

..........................................................................

OUANIITt UM
............................................................................

.................

CONTRACT COST SUB
......................

......

MPR
.....

..............................

PM/CM G8A/CSP COIITINGN
.................................

..................

TOTAL COS1
...................

.........

UNIT COSt
.........

Construct Decon Area 24.00 NR

........... .....

11,860

.... .

870

....... ......... ........

1,910 3,730 6,430 24,790 1032.95

SUB:01.04.03 Site Survey

Site Survey

Setup/Construct Teep Facilities

SUB:01.05 Construct Teoporary Utilities

Constroct Tertpnrary Iltllltles

S06:01.06 Pre-Construction Sutmittals

Prc -COnstruction Sutmittals

Mobilitation IT Preparatory work

SUN:03 Site Ilork

SUB:03.03 Earthwork

Earthuork

Mpi:05U4 Roud+/Pnrkin9/Cwb,/Welka

Roads/Parking/t]irbs/Walks

SUB:03.05 Fennng

Fencing

SuB:03.06 Electrical Distribut.on

Electrical Di>ti ibuNon

Site Work

SU0:06 Groundwater Cullection 6 Control

SlIB:06.01 Eatracti.,n A. Injection Wells

........... ......... ......... ......... ........ _.__..._

1,290 90 210 410 700 2,700
........... ......... ......... ........ ......... _

._.,__...

18,060 1,320 2,910 5,680 9,790 37,760

6,030 440 970 1,900 3,270 72,610

d!^ m
........... ........ ..... . ......... ......... ...__-- W ^

4.00 EA 12,900 940 2,080 4,060 6,990 26,980 6743.91

----------- -- - -- ----- - -------- - -------- --- ------- 'r,
37,970 2,770 6,110 11,950 20,580 79,370 t'

O^

........... .

6,450

....... ..

470

....... .

1,040

....... .

2,030

.......

3,500 13,490

58,270 4,250 9,380 18,340 31,580 121,820

9,870 720 1,590 3,110 5,350 20,640

12,900
---

940 2,080 4,060 6,990 26,980
----- ---

87,500
_ ....

6,390

..... .
14,080

........

27,530 47,420 182,920
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PROJECT DARERO: HANFORD: EA - D AREA REVERSE OSMOSIS

0 AREA REVERSE USIIOSIS SUMMARY PAGE 5
•• PROJECT OYNER SINIMART • LEVEL 5 (Rounded to 101s) ••

_.._...--- _ . _ _.._. _ ................................................................................ _ .__..___....___.._____.._____._._.__.___-

OUANTITY UOM CONTRACT COST SUB MPR PM/CM riA/CSP CONTINGN TOTAL COST UNIT COST
................----------------- ......-------------------------- ------------ ...............................................•--...-...---_.....____.-.-._-..._.___.-.._....

SUB:06.01.01 Well Drilling L Constrrrction

Well Drilling & Construetion

SUB:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

SIIB:06.01.9% Site Piping

Site Piping

d Extraction & Injection Wells

6rounduater Collection L Control

SUb:13 Physical Lieatment

SUB:13.21 Reverse Osmosis

SI11:13.21.04 Construction of Pcrmanent Plant

I.n.tiurrlcn nl 1'riinanent Plant

Reverse 0smosls

Physical Treatnient

SUB:20 Site Restoration

SUB:20.04 Revegetation and Plaw Ing Yr 12

Rcvcyetation and Planting Yr 12

Site Restoration

SU8:21 Denobilization

SUB:21.02 Demooiliec Pw:.onnel n Eqmpnent

...-------- _

12.00 EA 1,393,540

......_ .

101,730

__..- .

224,290

........

438,490

......-

755,320 2.913,370 2427B0.13

........... .

178,060

....... .

13,000

......

28,660

.........

56,030

.........

96,510

------ ...

372,260

........... .

389,680
-----••---• -

........

28,450
--•-----

62,720.. . ...
....----

122,610
---------

------ ..

211,210
-----

814,660
--- ---

1,961,280
........... .

143,170
.......

315,670
.........

617,130
.........

1,063,040
.........

4,100,300

1,961,280 143,170 315,670 617,130 1,063,040 4,100,300

........... .
600.00 SF 1,383,220

... ..

... ...
100,980

. ..... .
222,630

........ .
435,240

........
749,720 2,891,790 401vr.5

.. ....

1,383,220
...........

.........

100,980
.........

...... .
222,630
.... _ . -

........ .

435,240
------ .. -

........

749,720
--------

........

2,891,790
.... .._ _

1,383,220 100,980 222,630 435,240 749,720 2,891,790

........... ....... ....... ......... .........

12,900 940 2,080 4,060 6,990 26,980
........... ........ _ ...__. --------- --------- ._----._._

12,900 940 2,080 4,060 6,990 26,980

b

^
dm
w ^

Su1:21.02.02 DemoLll,ze Trailcr-..-yr 12
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Wed 14 Sep 1994 U.S. Army Cnrpl of Engineers TIME 13:40:49

PROJECT DARERO: MANFORD: ER PRDGRAN - 0 AREA REVERSE OSMOSIS

0 AREA REVERSE OSMOSIS SUMMARY PAGE 6
•• PROJECT OWNER SIIMMARY - LEVEL 5 (Ro1Med to 10's) ••

Demobilize Trailrrs-Yr 12

Darmbilize PersorSnel S Equipment

SuD:21.04 Demobilire lertp fau lities

S00:21.04.02 Removc Dccon AreuYr 12

Ren,ove Decon Arca-Yr 12

Demubilize Tcmp Facilities

SUB:21.05 Disconnect lemporary Urtil'Itles

Discomect lenporary Utilities

Sub:21.06 Post -Construction Submittals

PosD Constructioh 5ubmlttals

Oemobllizatlon

Fiaed Price Cuntractur

Wur Wcetinghousc Imnfurd Conpenyl

IINL02 Monitoriny, Sanpling 6 An.,lyeis

WuC:02.08 Sampling Rad Cont.imina¢ed Media

WOC 02.08.02 Ground Water Analysis-Yr 1

Ground Water Anal,ysis-Yr 1

WIIC:02.08.03 Ground Water Analysis-Yr 2-12

r,round Water Anal.yyis-Yr 2-12

UUANTITY UOM CONTRACT COST
...............................-...

SUB MPR
_..-......_

PM/CM
.........

G&A/CSP
_.....--.

CONIINGN
.-.-.....__...

TOTAL CUS1 UNII COSI
............_..__.._......__.

........... .

970

........ ..

70

....... .

160

.......

300
.

.........

520
....

-----------

2,020
-----------........... .

970

........ .

70

....... .
160

..... .
300

.....
520 2,020

........... ..

8.00 MR 2,330
. ...

........

170
..

........

380
-

.........

730
.. ...

........

1,260
.. ....

._._._.__..

4,870
. _--....

608-90
.... ... ..

2,330

...... .

170

.----

380

._..

730

...
1,260 4,870 d

^
dm

3,230 240 520 1,020 1,750 6,740

........... . ........ . ...... ......... ......... _____.___--

4.00 EA 12,900
...

940
.

2,080
.

4,060
..

6,990
....

26,980
--------

6743.91
... ... .

19,430
........... .

....... .

1,420
....... .

.......

3,130
........

...... .

6,110
.........

.....

10,530
.........

---

40,610
_---......

3,502,300 255,670 563,690 1,102,020 1,898,290 7,321,970

149 .00 EA
----------- ----

60,410
- _ .. -

0
--_... .

9,060

..._.-- -
17,710

-...-_._
30,510 117,700 789 .90

106 .00 EA
........... ....

43,210

.... .

0

........ .

6,480

....... .

12,670

........

21,830
--_-.-.-_--

84,180 794 .18

WHC:02.08.04 Ground Water Mom tor Sanples



Wed 14 Scp 1994 U.S. Army Corps of Engineers TIME 13:40:49
^ PROJECT DARERO: HANFORD; ER PROGRAM - 0 AREA REVERSE OSMOSIS

D AREA REVERSE OSMOSIS SUMMARY PAGE 7
•• PROJECT DVNER BUMMART - LEVEL S(Rourded to 10's) ••

WHC 13.21.06 Personnel Training

Per^onnel iraining

NIIC:13.21.00 Opcratinn and Mairit (Yrs 1:12)

^̂

NMC:13.21 Reverse Osmosis

OWNIITY Udl CONTRACT COST SUB MPN PM/CM G&A/CSP COMiI.NGN TOTAL COSI UNIT CDS1

Ground Water Monitor Sanples

Sarpling Rad Contaminated Nedia

Monitoring, Sarpling & Imalysis

UHC:13 Physieal Trealmenl

................................. ......... ........ ........ ............. ...........................

........... .

24.00 MN 660
.... .

........ .

0
.

....... .

100

........

190
.

.........

330
.

_-._._._.

1,290 53.82
__-.-..-..... . .

104,280

.... ...

0

........ .

15,640

.......

30,580

...... ..

52,670

__
203,170

........... .
104,280

...... _ -

0

--------

15,640

---------

30,580
..-..---

52;670
---.._._..

203,170

d

Q

t7 m
^. z
r

^
J

Operation and M:rint ( Yrs 1-12)

WHC:13.21.11 Prepare Annual Report (Yr 11)

Prcpare Annual Rcport (1'r 1)

MHC:13.21.12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (1'rs 2-12)

Reverse Osmosi:.

Phy,cal Trealmm,t

Westinghouse Manford Conpany

NANFORD: ER PROGRAM

........... .
6,900

........ .
0

........

1,040

....._-

2,020

-----

3;490 13,450

----------- -
1.00 TR 1,007,500

- ----
0

-
151,120

--------
295,450

--- -
508,930

--- - ---
1,963,000 1962996.53

........... .

2080.00 MR 90,150

....... .

0

........

13,520

.........

26,440

........

45„540

.....---..

175,640 84.44

....... _ .- .

60,070
..--...-

0 9,010
--

.........
17,620

--------

.........
30,340

---------

------
117,040

.-.........
1,164,620
---------- .

0
......

174,690
._----

341,530
._...---

588,290
---------

2,269,130
-- ....--

1,164,620
........... .

0
........

174,690
.........

341,530
........

588,290
. _ ._..__

2,269,130
.------ .

1,268,900
. .. .

0 190,330 372,100 640,970 2,472,300
. .... .. .

4,893,280

......

255,670
------

754,030
---------
1,474,130

---------
2,581,990

---- ._..
9,959,100
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PROJECT DARERO: NANFOIID: ER PROGRAM - D AREA REVERSE OSMOSIS

D AREA REVERSE OSMOSIS SUMMARY PAGE 8
•• PROJECT INDIRECT SUMMARY - LEVEL 1(Rwntled to 10's) ••

U

N
O
O

ANA Off-Site Analytical Services
SUB Ficetl Price Contractor
NNC Westinghouse Hanford Company

NANFORD: ER PROGRAM
sutcuntl - tol MPH

SIIBIOTAL
Project Managcnn:nt/Lonstructlon Mgnt

SUBTOTAL
General & Atlmin/COnnon Slpport Pnol

SIIOIOTAL
Contingency'

TDTAI INLL OWNER LUSTS

QUANTITY UOM T OTAL DIRECT
...............................

OVERHEAD
...........

PROFIT
. --------

BOND
----------

BLO TAX
----------

F01T MPA
-------------

TOTAL COST UNIT COST
------------------ ---------.

122,090 0 0 0 0 a 122,090
2,714,290 515,720 234,180 21,/50 16,380 0 3,502,300
1,214,040

----------
0

--------- -
0

-------- -
0

--------
0

- __----
_

54,860
____---

1,268,900
- --_---_--

4,050,420 515,720 234,180 21,730 16,380 54,860 4,893,280
255,670

5,148,950
754,030

5,902,980
1,474,130

7,377,110
2,581,940

9,959,100

d
^

dm

^7
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PROJECT DARERO: NARF[NtD: ER PROGRAM - 0 AREA REVERSE OSMOSIS
0 AREA REVERSE OSMO515 SUMMARY PAGE 9

`• PROJECT INDIRECT SUMMARY - LEVEL 2(Rovded to 10's) `•

b

O

ANA Off-Site Analytical Services

ANA:02 Monit,ing, Snrqdiny 6 Annly:,i>

OffSite Annlytical Services

SUB Fixed Price Contractor

SU8:01 Mobili:ation & Preparatory Work
SUB:03 site Nork
SU8:06 Groundwater Collection P Control
SUB:13 Physical lrcatment
SUB:20 Site Restoration
SUB:21 Demobilitation

Fined Price Cuntiactor

NtIC Yestloghouse Hanford Company

11NC:02 Monitoring, SampI,ny 8 Analyzi^
NHC:13 Physical Trcatnrnt

Nestinghouse Hanford Conpany

HANFORD: ER PRIIGRAM

Subcontractm MFR

SUBIOTAL
Pioln,t M.ui..., i..niironc.tiu,tiun Mgnt

SUBTOTAL
GeneraL & Admin/Conmon Supporl Pool

SUBTOTAL
Cantingency

iOTAL INCI OWNER COS7S

DUAN1111 Uql [OIAL DIRECI
.........-------------------------

OVERHEAD
----------

PROFIT
-------- --

BOND
-- ------

8613 TAX
----------

MAT MPR
---------- ---

TOTAL CU51 UNII COSI
---- ----------- ------ .__.

122,090
.... ...

0
. .

II
.

0 0 U
.

12[,uYa
---- ---.. ..

122,D90

.. ..... .

0

.. ..... ..

0

..... .

0

........ .

0

.......

0

-- --

122,090

29,420 5,590 2,540 240 180 0 37,97U
67,810 12,680 5,850 540 410 0 87,500

1,520,000 288,800 131,140 12,170 9,170 0 1,961,280
1,072,000 203,680 92,490 8,580 6,070 0 1,383,220

10,000 1,900 860 80 60 0 12,900
15,060

...........
2,860

......... .
1,300

........ .
120

... _ _
90

.__. _._
0

__.__._..
19,430

2,716,290 515,720 234,180 21,730 16,380 0 3,502,300

104,280 0 0 0 0 0 104,280
1,109,770

...........
0

.........
0

....... .
0

_ ..-
0

-- ---
54,860
----- -

1,164,620
.........

1,214,040
... .

0 0
.

0
- ---

0
-- -

54,860
..

1,268,900
.. ... ..

4,050,420

.........

515,720

.... _ .- .

234,190

...-...

21,730 ---------16,380

..._...._

54,860 4,893,2811
255,670

5,148,950
754,0311

5,902,980
1,474,130

7,377,110
2,581,990

9,959,100

d

0

a 4-
J
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PROJECT DANERO: MANFORD: ER PROGRAM • D AREA REVERSE OSMOSIS
0 AREA REVERSE OSM0515 SUMMARY PAGE 10

•• PROJECT INDIRECT SUMMARY - LEVEL 5(Rourded to 10's) ••

QUANTITY U014 TOTAL DIRECI OVERMEAD PROFIT BOND 690 TAX MAT MPR TOTAL COSI UNIT COS1
-------- --------------------- ---------- ..------- ..----.__...-------------------------------------- --------- .__.

ANA Off-Site Analytical Services

ANA:02 Monitoring, Saopling & AnalYsls

ANA:02.U8 Samplrng Had Contaminated Media

ANA:02.08.02 Ground Natur Analysis (YR 1)

Ground uater AnaLysis (YR 1

ANA:02.08.03 Ground U.nor Analy,,ls (YRS 2-1

Ground Water Analysis (YRS

U
Sampling Rad Contaminated M

tj Monlturing, Sampling & Anel

Off-Site Analytical seivice

SUB Fixed Price Contractor

SUB:01 Mobilization & Prepnratory Noi1

sIIO:Ol.u1 M„biliee I'ei...mncl 8 Equipnent

........... ....

17.00 EA 71,570

..... ....

0

.... ....

0

..... ....

0

..... ...

0

.....

0

...... ...

. .12.00 EA .. - 50_520
_ .

...... ....

_^..

.... ....

0

..... ...

^ _...

..... ...

__^ ._

.....

. .._^_

. ._ .122_090
_.

_

. .^

..

0

_. _

^ _

__ _

_.^ . _ . ^
122,090

........... ..

. _ _ . .

0
.. .. .

_ . . . .

0
. .

. . . .

0
.. .

. _ _ _

0
...

_ .
0

. ...
122,090

.. ...

0

.... .

0

. _ .

0

... ..

0

-.
0

71,570 4210.00

d

0

50,520 4210.00 d m
ti

-_-_122,090

122,090 > 4-

-122,090

.ulcul0;0: Mubrlrer liI ilrr.

Mobilrnirailen

Mobilize Pernonnel 8 Equipm

SIIb:01.04 setup7Cons1ruu lcmp Faulrties

........... ......... ...... . . ...... ......... .........

750 140 60 10 0 0
.......--- _ _ ..... ......... ......... ........ .........

750 140 60 10 0 0

970

970

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup lrailers

E'tabl"A Facilltles

3,810 720 330 30 20 0

_ ......... ......... .. _ ----- .---...__ ---...-.-
3,e10 720 330 30 20 0

4,910

4.910

SUB:01.04.02 Construct Dccon Area
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PROJECT DARERO: HANFORD: ERIPROGRRM ' 0 AREA REVERSE OSMOSIS
0 AREA REVERSE OSMOSIS SuMMARy PAGE 11

PROJECT INDIRECT SUMMARY -, LEVEL 5(RoundeC to 101s) '•

. _ ---------------------------------------

------------------------------------------ ....-

----------------------------------_-.-----...-....--'.-.---..

QUANTITY Uq1 TOTAL DIRECT OVERHEAD PROFIT
------------------------- ------------------------ .--._....---

.-_...-

BOMD
--------

.-----...-
BBO TAX
----------

--...-.--..-.
MAT MPR
------ .------

---.---.-----.-..-__.
TOTAL COSI UNIT COST

---------------- ------- -----

Corntruct Decon Area

- ......... ........ ......... ...

24.00 MR 9,190 1,750 790

...... .

70

.. _ ..-- .

60

.----

0

...-__....

11,860 49411.

S08:01.04.03 5ite Survey

Sitc Su^vcy
......... .........

,CO10190 90 10 10
---- _ ..

0 1,290

Setup/Construct 7enp Faciti
........... ......... .......... ...

16,000 2,660 1,210
..... .

110
........

80
.........

0
------ ..--

18,060

Su0:01.05 Cor»truct Temporary Utilities

Cuiotri,it icnporary Otiliti

S011:01.06 Prc-Construction Suhnittals

iV Prr_Com,truction Subnu[tals

Mobilization & Preparatory

SUB:03 Site Work

5718:03.03 Earthwmk

Earthuaik

'.uU:U3.114 NoaJ,/Paikng/LUb,/uolk,

Rae,1/P.u kin9/Cu, tu/Walks

Su9 :03.U5 Fencing

ICn ny

euU:U3.116 Elvctitcal Di:.ttibutiun

Electncal Distribution

Site Work

SUB:06 Grountlwater Co11ecU on & Contrul

5UB:06.01 Extraction & Injection klells

........... ......... ....... _..__.-._ -...-._.. _.....
d4,E.80 890 400 40 30 0 6,030

om
- -

w x1- - - .._ . _ -- ^• r4.00 EA 10,600 1,900 860 80 60 0 12,900 3225./9
--------- --------- --------- -- - ------- --------- - ---------

29,420 5,590 2,540 240 180 0 37,970

J

_ ........ .

5,000

........ ..

950

.......

430
-_-

40
_...- -.-

30
...._

0 6,450

45,160 8,580 3,900 360 270 0
-._--

58,27U

7,650 1,450 660 60 50 0 9,870

........ .

10,000
........... .

........ ..

1,900
........ .

.... . ..

860
....... ...

..... . ..

80
.... .

.... ...

60
.._--- -

.....

0
.._

12,900
... ._ -

67,810 12,880 5,850

_.

540

- - -

410

.. -
0

._ . -
87,500
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i PROJECT DARERO: NAMFORO: ER PROGRAM - 0 AREA REVERSE OSMOSIS0
AREA REVERSE OSMOSIS SUMMARY PAGE 12

•• PROJECT INDIRECT SUyMARY - LEVEL 5(Rotrded to 10's) ••

SUB:06.01.01 Well Drllling 6 Consttvction

Well Orilling 6 4on,tructlo

SUB:06.01.04 Operatiom and Mainl:enonce 3,6

Opcrattons and Maintunance

SU8:06.01.9% Site Piping

Site Piping

Eetraction 8 Injection Well
N
CD Groundwater Collection & Co

SUB:13 PhY,ical iicntuwnt

SUB:13.21 Reverse Osnwsls

I Su0:13.21U4 Ibm n u,tion of Permanent Plan

Corntrurtlon of Permenent P

Reverse Osmosis

PhY,ical Treatwnt

SUB:20 Site Restoration

SUB:20.04 Revegetation and Plantuig Yr 12

Rc^cgct.,tion mx1 PI„nting Y

Site Restoration

SU6:21 DeniobiliZa[ion

SUB:21.02 Demobiliie P,:.unrsl 6 E9ulpment

QUANTITY Upt TOIAL DIRECT
---------------- ----------------

OVERHEAD
-----------

PROF11
- --------

BOND
....----

B60 TAX

-.•-.-----

HAT MPR

---•_.--.-----

TOTAL CUSI UNIT COST
---.._.-._-...._..._-.._-_-.

12.00 EA 1,080,000 205,200 93,180 8,650 6,520 0 1,393,540 116128.59

...........

138,000

........ .

26,220

.......

11.910

---- .

1,100

.-----

830

.._-_-...

0 178,060

...........

302,000
..... .....

......... .

57,380
...

........ .

26,060
. ..

........

2,420
.

........

1,820
...

........

0
.. .

.-..----_--
389,680

_ .___.___.

1,520,000
-----------

... ... .

288,800
--------- -

. .... .

131,140
--------

.......

12,170
------

......

9,170
---------

..... .

0
------- -

..

1,961,280
------ --

1,520,000 288,800 131,140 12,170 9,170 0 1,961,280

..........

600.00 SF 1,072,000
........... .

........ .

203,680
....... .

....... ..

92,490
....... ..

.......

8,580
....... --

....... ....

6,470
------- ____

....

0
_-.-

1,072,000
. ....

203,680
.

92,490 8,580 6,470 0
. .. . .
1,072,000

. ..... .
203,680

_ .

92,490

....... ..

8,580

.----- . _

6,470

.._.._

0

........... ........ ........ ------- ....
-

10,000 1,900 860 80 60 0
........... ......... ... _ ____._

10,000 1,900 860 80 60 0

1,383,220 2305.51

1,383,220

1,383,220

12,900

12,900

d

C
dm
W 'F1
^•r
> ^D

J

S08:21.02.02 Dennbili,Irallers -Yr 12
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PROJECI DANERO: HANFORD: ER - D AREA REVERSE OSMOSIS
0 AREA REVERSE OSMOSIS SUMMARY PAGE 13

•^ PROJECT INDIRECT SUMMARY - LEVEL 5 (Rounded to 10's) ••

-- -- ---

_---------

------ ----------- ---------- -----

-----
___ _
OUANII

-------------

---- ---

TY UOM
-- -----

--- -_------- ----

TOIAL DIRECT
--------------------

-- -.--------

OVERHEAD
----------

-

----
--._-

PROFIT
.---...

..
BOND

.-----

_---- ---

Rt0 1RX
----------

------- __.___
MIIT MPR
--------------

..--_-.___
10TRL COSI

--- -------------

.. ..

oNII COSI
......

--

Demobilize Trailers-Yr 12
___________

750

__

140

_____ ___

60

______ _

10

________ _

0

________

0 910

Demobilize Persomel & Equi
----------- -

750

------- ---

140
------ -

60
.

10

__----- .
0

.__..._.

0 970

SUB: 21. 04 Dernobtliee leup Facilities

508: 21. 04. 02 Remove Decon Area-Yr 12

Remove Decon Rrea-Yr 12 8. 00 MR

-----------

1,810
-

-------- --

340

------- ---

160

---- -

10

-------- -

10

-------

0

-,_---__--_

2,330 291.26

Demobilize Tcmp Facilities
----- -----

1,810

--------- --

340

-------

160 10

----- -

10

--------

0
----_----_

2,330

sU8 :21. 05 Disconnect lenpoiary utilities

Dl-.conn,^,t c olai t[imp Y Util 2,500 480 220 20 20 0 3,230 ,,,•

S06 :21. 06 Pust^Construction Submiztals
J

- - - -- - - . _ - - -
---- ------- --------- -_..-. .

P,,:.t-[um,u u,tiun su4mtta4 4. 00 E6 10,000 1,900 860 80 60 0 12,900 322S./4 J

Demobiltzation
-----------

15,060

--------- -
2,860

-

1,300

.....

120

.........

90

_-------

0

----_-_-_

19,430

FiAed Price Contractuu
-----------

2,714,290

-------- --
515,720

------- --

234,180

-------

21,730

---------

16,380

---------

0

--__...--_

3,502,300

NIIC tl c,t i nylm,ne Hanturd Loppany

WIICL02 Mo nitoriny, Sanpliny & Anely:,l:.

uxC :02 .08 Sanpllny Rod Contaminated Media

u11C 02 .08. 02 Graund uatcr An,d ysis-YI 1

Ground Water Analysis-Yr 1 149 .00 EA
...........

60,410
........ ..

0
....... ..

0
.......

0
.........

0
.........

0 60,410 405.41

WHC :02 .08 .03 Ground Watcr AnalyslsYr 2-12

G^^nmJ 4,itn Annly^,l^. Ir 2 IU6 lIU lA

.........

43,210

......... ..

0

......

0

. ..

0

.........

0

.........

0

... .

43,(1U UI/Ll

NHC :02 .08 .04 Ground Nater Monitor Samples
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i PROJECT DARERO: HANFORD: ER PROGRAM - 0 AREA REVERSE OSMOSIS

D AREA REVERSE OSMOSIS SUMMARY PAGE 14
, •• PROJECT INDIRECT SUMMARY - LEVEL 5 ( Roamded to 10's) °

d

O^

Ground Water Monitor Sample

Sampling Rad Contaminated M

Mortitoring, Sampling & Anal

WHC:13 Phyaieal Treatment

WMC:1:5.21 Reverse Osmosis

u0C:13.21.06 Pursonncl lraining

Peieonnel lraining

wIC:1S.21.U8 Operntion and Maint ( Yrs 1-12)

Operation and Maint (Yrs 1

QUANTITY UOM TOIAI DIRECT
--•-------.......................

OVERHEAD
. ....

---.

PROFIT
.-..... .

BOND
---------

690 TAX
----------

MAT MPR
-------------

TOTAL COSI UNIT COST
- ---------- ------

-----------

24.00 HR 660
-------- -

0
------- --

0
----- -

0
-------- -

0
--------

0

.-....-.-_

660 27.62

---
104,280

----- ---

..--.-..0 .

-

..-...0 . _

---

.-.0 .

--

_----- -

----

--------

------
104,280

_ .--..-- --
104,280

------ ---
0

---- - --

0

-----

0

---- -
0

-
0 104,280

0
6,900 0 0 0 0 0 6,900 ^

M ^

WHC:13.21.11 Prepare Annual Report (Yr 1)

Pr,paic Annual Rcport (Yr 1

url:liLl11 I^,cp.' ^Anuu.d Rupnt (r,^. 21

Prepaie Annual Report (Yrs

Reven.e Osmosie

PhY,,al Treatmeut

Westinghouse Hanford Compan

HAN{OND: ER PROGRAM
Subconirattor MPR

SUBTOTAL
Project Managemunt/Lonstruction Mgnt

SUBTOTAL
General & Adnin/COmnon Support Pool

SUBTOTAL

----------- --------- --- ----- ----- - --------- - ------- -----------
1.00 YR 952,640 0 0 0 0 54,860 1,007,500 1007498.01

U
J

2080.00 HR 90,150 . . ^ -.. .0 -..-- 0 0 0 0 --- 90,150 433:..

......... .

60,070

........ .

0

....... .

L

.... .

0

........ .

0

.......

0 60,070
........... .

1,109,770
.... ...

........ .

0
.

...... .

0

.. .... .
0

........ .

0

.. _ ..-
54,860
-- -

..- ..._.
1,164,620
...... . .

1,109,770
..........

......

0
. .

0 0
. .

--- -
0

.

---

54,860
.

.
1,164,620
.....-.. .

1,214,040
.........

. .....

0
.. .

......... .

0
----

..... .
0

.... ... .

0
..

......
54,860

.-..- -

.
1,268,900

.....--.
4,050,420

. ....

515,720
_ ..
234,180 21,730

- .

16,380

..
54,860 4,893,280

255,670

5,148,950
754,030

5,902,980
1,474,130

-- 7,377,110
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.......----------- ------------------------------------------ ------------------- ------------------- _ .__._.._____.____..___.__._.._
QUANTITY UOM TOTAL DIRECT OVERNEAD PROFIT ROND 810 TAX MAT MPR TOTAL COST UNIT COSI--------------- ------------------- ------- ....--------------------------------------------------------------------------------- ---------------- __..--._....__._..-.-.__..

Contingency
2,581,990

TOTAL INCL OWNER COSTS 9,959,100
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d

C

w 7
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D AREA REVERSE OSMOSIS SUMnARY PAGE 16
•• PROJECT DIRECT SUIMAR7 - LEVEL 1(Rourded to 106s) ••

..... .

..........

... ............. ...

.............---- .....---------

...__._..._---- __

oUAM7ITy UOI1 LABOR EOUIPMMi
------- ........--------------------------------- ....... .

-

MAT/SUPP
...------------

------- _...._._

UNI7 CSI
----------------

______...__.

TOTAL CoSI UNII CU.I
----------------- ........___.

ANA Off-Site Analytical Services 0 0 0 122 090 122,090
SUB Fixed Price Contractor 13,550 2,920 7,010

,
2,690,810 2,714,290

WHC 4estinghouse Hanford Company 691,500 0 360,890 161,650 1,214,040

HANFORD: ER PNOGRAM
........... ...........

705,050 2,920

...........

367,900

...........

2,974,550
-----------
4,050,420

Overhead 515,720

SUBTO7AL 4,566,140
Profit 234,180

SUB7OTAL 4,800,310
Bond 21,730

SIIBTOIAL 4,822,040
B80 Tax 16,380

SUBIOTAI 4,b5B,L!O
Mncrial/SUpply MPR 54,86(1

TOTAL INCL INOIRECTS 4,893,280
SuLCOnlractcr MPR 255,67D

SOB1OlAl 5,148,950
Project M,ma9,ii"-nt/LOnstructroo Mgnt 754,030

SUBTOTAL 5,902,980
Gcneral 6 Adm n/SOnmon Soppm t Fool 1,474,130

SUBTOTAL 7,377,110
Cuntingency 2,581,950

TOTAL INCL OuNLR LUSTS 9,959,100

d

0

w_ %v

^

lJ
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i D AREA REVERSE oSMOSIS SuMMARY PAGE 17
•• PROJECT DIRECT SUMMARY - LEVEL 2 ( Rourded to 101s) ••

. ..... .. ............................._------------ ...... ...... . ........ ..._._.. __...... ...__._. __..... ----- ____...__._-

QUANTITY UM LABOR EOUIPMNI MAt/SUPP UNIT CST TOTAL
CO'

SI UNIT CO:I
...---- ----- ---- ------ ....._.--------- .__-.------ ..---------------------- ------ ..._..._..._,__.------------------------------------ .._.---------- .-._.__..

ANA Utt^Sit pna 1 t1
I

Sit e y Ica Servlces

I-)

^

ANA:02 Monituring, Sampling 8 lln.il ysis

OttFSile Awdylical Sei,nres

SUB flxcd Prlce Contractor

5UB:01 Mobilization & Preparatory Woirk
5UB:03 Sitle Work
SUB:06 GroUndwater Collection 1: I:ontirol
SUB:13 Physieat Treatment
SUB:20 5itle Restoration
SUB:21 Demobilization

Fixpd Price Contractor

NNC Llc,lInghouse Ilanford Cunqtany

WNC:02 Monitoring, Sanpting & 4nalysis
WHC:13 Physical Trratment

Weslinghuiae Manfoad lunipany

MANFORD: ER PROGRAM
(lveinccad

.IINII11R1

1'iollt

SIIB fOTAI
Bond

SUBICOTAL
B60 Tax

SUBTOTAL

Material/Supply MPR

TOIAI INCL INOIRECTS
Subcontractor MPR

SUBTOtAI

Project M.magrmuot/[orotruction Mgnt

SIIBTOTAI
General 6 Adlnn/COnnlon bulport Pool

SuBlotAl

D Il 0 122,090 122,U'10

0

_

0

_..._----

0
._...---___

122,090 122,090

9,600 1,820 7,010 11,000 29,420
0 0 0 67,810 67,810
0 0 0 1,520,000 1,520,000
0 0 0 1,072,000 1,072,000
0 0 0 10,000 10,000

3,950
. .

1,111] 0 10,000 15,060
... ...... .

13,550

..........

2,920

.........

7,010

...........

2,690,810
_.__.._
2,714,290

660 I) 0 103,610 104,2y0
690,E40

.......... .
I]

.........
360,890

........
58,040

...........
1,109,770
------- __

691,500
......... .

0
........

360,890
...........

161,650
...........

1,214,04 0
._....

705,050 2,920 367,900 2,974,550 4,050,420
515,720

4,566,1,U
234,1au

4,800,310
21,730

4,822,040
16,380

4,838,430
54,860

4,893,280
255,670

5,148,950
754,030

5,902,980
1,474, 130

7.377,1110

d
O
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0 AREA REVERSE OSMOSIS SUMMARY PAGE 18

•• PROJECT DIRECT SUMMARY - LEVEL 2(ROUnCCd to 10's) •'

___----------------- ---- ----------------- _------ __---- ----- ---------- ------------ ------------- ----------------- -------- _________

OU11iNT1iY UOM LABOR EQUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
.. _....................................................................................--_....---.__-..._..-...._.-_..__._._.-...._...__.___._........_......_._..-

Cuntln9ency 2,581,990

TOTAL INCL U4NER COSTS 9,959,100

d

d
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w h
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PROJECT OARERO. MANFORD: ER PROGRAM - 0 AREA REVERSE OSMOSIS

D AREA REVERSE OSMOSIS SUMMARY PAGE 19
•• PROJECT DIRECT SUMMARY - LEVEL 5 (Rounded to 10's) ••

--.._..

..----

._..
_ .----_...-- _ ----------------------

---------------- -----------------------------

_ _ ---- --------- -----

(RIANTIIY L1(IM
-- .._...-------- ------

-- ---- ....-.----------------

LABOR EGUIPMNI
----------------- ------------

--- ._.----------

MAI/SUPP
----------------

-----------------

UNIT CST
-- --....-.--....

------------ ..

TOTAL COS7

----.-----...------

-...

UNIT COS1

.-..----.

ANA Off-Site Analytical Services

ANA: 02 Monitoring, Sampling & Analysls

ANA: 02u8 Sampliny Rod ConL,minated Media

ANA: 02.08.02 (round ualer Anulp.is (YR 1)

Ground Water Analysis (YR 1) 17.00 EA
--• ........ ........

0
...

0
.........

0

-----------

71,570

...._-.....

71,570 4210.00

ANA: 02.08.03 Ground uater Analyas (YRS 2-12)
lj

---------- ........ ... ........... .-....--.- 0
Gruund uater Analysfs (YRS 2-12) 12.00 EA 0 0 0 50,520 50,520 4210.00 d [C^

--- ----- -- - - - - -------•-- - -- --
IJ Sampling Rad Contaminated Media 0 0 0 090122 122,090,

...........
Monltoring, Sampling & Analysis 0 0 0 122,090 122,090 > ID

. _ ..-.-... ... _ .. .. ........... ........... ----------- t-
OftSite Anelytical Services 0 0 0 122,090 122,090

SUB Fixed Price Contractor

SUB :01 Mobilixation d Preparatuiy Work

S110 :01.U2 Moblliic Feisonnel fl Equipmenl

S0B:01.02.02 Moblliic lrailer+

Mabillic li:uleis

Mobiliie Personnel & Equipment

SUB:01.04 Setup/Cunstiuct Temp Facilities

SUB:O1.114.01 E,tabllsh Facllit,e+

SUB:01 A4.01.D2 Setup Irailers

Extablish Facihties

.......... ....-....

0 750 0 0 750
........... .... _ ... ------- .-. _ .... .----- ..-

0 750 0 0 750

3,000 0 810 0 3,810
.......... ........... ...... _........-

3,000 0 810 0 3,810

SUB:01.04.02 Constroct Decon Area
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D AREA REVERSE OSMOSIS SUMNARY PAGE 20
•• PROJECT DIRECT SUMMARY - LEVEL 5(RounoeC to 10's) ••

------

------

-

--

---

---

---------------------------------

----------------------------------

---------------------------------------------------
DUANTITY UOM LABOR EQUIPMNT

---------------------------------------------------

----------------
MAT/SUPP

---------------

----------------
UNIT CST

-----------------

-----------------
TOTAL COSI

----------------

---------
UNI7 COST

---------

Construct Decon Area
---------- -----

24.00 HR 4,350
------
1070

-----------
3,770

----------
0

- -..----
9,190 3tl2.43

SUB: 01- 04. 03 Sitc Swvcy

Site Survey
---------- -----

0

-----

0

-----------

0

-----------

1,000

---- -.-..

1,000

Setup/Construct Tenp Facilities
........... .....

7,350
......
1,070

...........
4,580

..........
1,000

---......--
14,000

SuB: 01. 05 Construct Teiryorary Utilities

Cons[ruct Tenporary Utilities
-- -------- -----

2,250
---

0 4302
--.----_._

0
_._.-..

4,680
^

,

SUB: 01. 06 Pre-Construction Sutsnittals

- - - _ _ -Pre-COnstrurtion Submittals 4.00 EA 0 0 0 10,000 10,000 250U.u0
r,

I^ DMobilizati on & Pleparatory Nork 9,600 1,820 7,010 11,000 29,420 4-

SUU: 03 S ite Nurk

SUR: 03 .03 Earthwuik

I,ethvoik 0 0 0 5,000

SIIU: U3 -UG NouJ:./Paiking/Cw b5/NaIkS

ku,idr_/Pniking/f.nrLs/1Jalks 0 0 0 45,160 45,160

s0B: 03 .U5 tentng

Fencing
---------^ ---

0
--_..

0
.-----..-.

0
.---.._.-

7,650
__. .

7,650

SUB: 03 .06 Electrical Distribution

Llertrical Disrribution 0 0 0 10,000 10,000

Site work
. _ --.---.

0 0 0
...........

67,810 67,810

5U6 :06 G rountlwatci CullectJun & Cuntrol

SOB :06 .01 Estracti„n & Injection Wells
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0 AREA REVERSE OSMOSIS I I SUMMARY PAGE 21
•• PROJECT DIRECT SUMMARY - LEVEL 5(ROtndeC to 10's) •` ^

....................................................

.....------ -_-_-.... ..-.----
_ -..--.-.__ .------

9UANtITT UOM LABOR EOUIPMNI MA1/SUIPP

....................................................................

---- ----- ..-_
UNII C!ST

................

_-.
TOTAL COSI

..................

UNII COSI

........

SUB:06.01.01 Well Drilling B Construction

Izell Drilling & Consuvction
........... .... _...

12.00 EA 0 0 0 1,080,000 1,080,000 90000.0(

SUB:06.01.04 Operations and Maintenance 3,6,9

Dperations antl Maintenance 3,6,9
----------- ----------- ----------

0 0 0

-----------

138,000

.-. _ ...--
138,000

SU8:06.01.9% Site Piping

Site Piping

d E.traction & Injection Yells

Orountlwa[el Collection 8 Control

SU8:13 Physical irea[ment

SUB:13.21 Reverse Os'mosis

i S110:13.21.04 [orn.liuction of Permanent Plant

I, m -.t^urtlon nt Pcrmnnent Plant

RcOcmu..,

Physical Treatnwvd

5UB:20 Site Restoration

SUB:20.04 Revegetation and Plew ing Yr 12

Rcvegetation arw1 Planting Yr 12

Site Restoration

SU9:21 Demobilization

SUB:21.02 Demobilize Perwnnel e Equipment

........... ...
0.. - -

....... .
0

......
0

..........
302,000-

------- .

302,000

-- -
0

--- ---- -- -
-------- -

0
-- -

-------
0

---------
1,520,0130

--- -
----------

1,520,000
-- ----- - --

0
-

0 0
---- --
1,520,000

-- --
1,520,000

600.00 SF 0 0 0 1,072,000
----- ---

1,072,000

_ --- -
0 0 D 1,072,000 1,072,000

0 0 0
---------

1,072,000 1,072,000

........... ........... ........... ...........

0 0 0 10,000 10,000
........ ....... --------- ---

0 0 0 10,000 10,000

llac cl

d

0
dm

^- r
a 4-

SU0:21.02.02 I1.viob'l'zc lrallcr'.-Yr 12
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^

0
AREA REVERSE OSMOSIS SUMMARY PAGE 22

•• PROJECT DIRECT S(AIMARY - LEVEL 5 ( Rounded to 10rs) ••

___

........

__

...

__

...

---- __------ ------------------------

.......................................

-- ----------- -----------

QUANTITY IIOM
..........................

-- _---------------------------

LABOR EOUIPMNT
...........................

.------------

MAT/SUPP
................

-- --------------

UNIT CST
.................

-------- _-...-.-_

TOTAL COST
...................

_.-._.__.

UNII COSI
.........

Demobilize Trailers-Yr 12

.......... .....

0

...

750
-__...

0

-----------

0

- ...._-_-
750
-

Demobilize Personnel i Equipment
........... .....

0

......

750

...........

0

...........

0

-.._.-

750

SUB: 21. 04 Demobilize Temp Factllties

SU0: 21. 04. 02 Renpvu Deca:n Aren^Yr 12

Removc Dec.. Arva-Yr 12 8.00 MR

........... ....

1,450

......

360

........

0

...........

0

._.

1,810 225. R

Demobilize Temp Facilities
........... ....

1,450

......

360

........

0

...........

0 1.810 ^

Su0: 11. 05 Ol:.rurviCr.t Icmpoiary utilitics

C1 - - - _ - 70
Olsconnect Temporary utilities 2,500 0 0 0 2,500

w

^.i SUB: 21 .06 Post-COnstructlon Submittals Ia p
4-

^Po>t-Comtruction Suhnittals 4.00 EA 0 0 0 10,000 10,000 2500.00

Demobilization
........... ....

3,950
.. . ..

.......

1,110

.........

0

...........

10,000

__._._.-.

15,060

Flied Price Cunliartor
.. . .. ....

13,550

_.----

2,920
.--._----

7,010
-----------
2,690,810 2,714,290

WHC W esti ngAousc Hanfurd Caipany

WHC: l12 Monitorinq. +^mpl1n9 & Anlly^is

WIIC: 02 .08 Samyliny Rad Cont^nnneted Media

IAIC: 02 .08 _ 02 GroiutJ Watcr Analy+,. Yr 1

t,,und Wotci Annlys,Yr 1 149.00 EA

..........

0 0 0 60,410 60,410 405.41

WHC :02 .08 .03 Ground Watcr Analysls^Yr 2-12

Giound Water Analysis-Tr 2-12 106.00 EA

......... ....

0

.......

0

..........

0

......-_-.

43,210
-.--

43,210 407.61

WHC :02 .08 .04 Ground uater Monitor Sanples
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0 AREA REVERSE OSMOSIS UunneRY PAGE 23
•• PROJECT DIRECT Sl8tl1A{11' - LEVEL 5(Rourded to 10's) •`

..................... _ ..___.__.

-----------------------------
.....

...____.____-__...

...... -------- ----

....__ --------------------------------------------- -----

OUANTITY U01 LABOR EQUIPMNT
-------------------- -------------------------------------

----------------

MAT/SUPP
-----.-----------

---------------

UNIT CST
----------------

------ ----- --__. _

TOTAL COST
- -----------------

_ .___

UNII COST
-

Ground Water Monitor Smryles
----------- ...........

24.00 HR 660 0

.........

0

..........

0

_----- ..

660 21.62

Sampling Red Contaminated Media
........... ...........

660 0
... .... . .

...........

0

...........

103,610
..

104,280
. _

Monitoring, Sanpling & Analysis
.. .. .. .... ...

660 0

...........

0

...... ...
103,610

... ...__

104,280

WHC:13 Physical Treatment

WHC:13.21 Reverse Osmosis

Nu11:13.21.06 Vcrsuunul Iraining

d
Prrsonnel Training

uuC13.L1.U8 upet,it iun md Maint (Y(s 1-12)

•-
U

Opcra[lon and M:ont (Yrs 1-12)

WHC:13.21.11 Prepare Annual Report (Yr 1)

Prepare Annual Report (Yr 1)

VHC:13.21.12 Prepere Annual Report (Yrs 2-12)

Pupare Annual Rc(wrt (Yrs 212)

Reverse Osmosis

Vhvsica( lreatm,:ut

Ilestinghouse Hanford Conpany

HANFORD: EN PROGRAM
Overhead

SUBTOTAL
Profi(

SUBTOIAL
Bond

SUBTOTAL

1,100 0 0
..__-.___.

5,800

----------- ---
1.00 YR 539,520

-------
0

--- ---
360,E-90

--------

52,240

........... ...

2080.00 HR 90,150

........

0

.......... .

0

..........

0

60,070
...........

0
..

0
.

0
.

690,840
. ......

0

.... _ ....
360,990
-------

_..___...-
58,040

....._....
690,840

... ....
0 360,890 58,040

. .. .

691,500
. _ ..

.........

0
---------

360,890
_ . _ __..._

161,650
.. ....
705,050

.........

2,920

.........

367,900
. _ ........
2,974,550

6,900

952,640

90,150

60,070

1,109,770

1,109,770

1,214,040

4,050,420
515,720

4,566,140
234,180

4,800,310
21,730

4,822,040

^
drn

^• r

9526G2A: t-

J

43.34
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D AREA REVERSE OSMOSIS SUnMARY PAGE 24
^ •• PROJECT DIRECT SUMMARY - LEVEL 5(Rounded to 10's) ••

...............

_.._...._

.......................................

._..------ -------- .__.. ._.._----- ___ . ..__------------ __..

OUANTITY U00i LABOR EOUIPMNT MAI/SUPP UNIT CST
...............................................................................

..______....._.

TOTAL CUSI UNII C011
...........................

B80 Tax 16,380

SUBIOTAL 4,838,430
Materlal/Supply MPR 54,860

TOTAL INCL INDIRECTS i 4,893,280
Subcontractor MPR 255,670

SUBTOTAL 5,148,950
Project Manegem,:nt/Construr.tion Mgnt 754,030

SUBTOTAL 5,902,980
GeneraL & Acbnin/COinnon Support Pool 1,474,130

SUBTOTAL 7,377,110
Contingency 2,581,990

0 IOTAI INCL UUNER COSIS 9,959,100
N

01

d

C
p- L m

^• r
a 4-
^̂
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Ued 14 Sep 1994 U.S. Army Corps of EnRineers TIME 13:40:49

PROJECT DAREROq RANFURD: ER - D AREA REVERSE OSMOSIS
DETAILED ESTIMATE D AREA REVERSE OSMOSIS DETAIL PAGE 1

ANA. Off-Site Analytioal Servites

---------------------- --------- ----- ---------------- ----------- --------------- ----- ...-.. .--.------------
ANA:02. Monitoring, Saapling 6 Analysis QUANTY Uqt CREW ID LABOR E4UIPMNT MAT/SUPP
---- ------------------------------------ --------------------------------------- --------- ---- ------------------------------

---------- ------

UNIT CST
-----------------

---- ---------
____-

TOTAL COSI
------------- ._--

_-.----__
UNIT COST

--..----.

ANA. Uff-Site Analytical Services
ANA:02. Monitoring, Saapling & Analysis

ANA:02.08. SaaplinR Rad ContaniMted Media
ANA:02.08.02. Ground Water Analysla (yR 1)

A'.sUlptlOns:

1. Assun, shuke^down period with followeng sampling of treatment system:
- first 2 days; Sartple avery four hours of influent and effluent

(24 sawples)
- Next 5 days: 1 sanple per day of influent and effluent

(10 samples)
- Next 7 veeks: 1 sample per week of iofluent and effluent

(14 samples)

2. 1 sample per filter chan9e out (1 week) of the influent and effluent
for the 12-yr lifecycle
(104 sanples/yr) 0

^ 3. Assame sampling of 7 monitoring wells on a semlamual basis for the
N 12-year lifecycle
^ (14 sairples/yr)

> cp
- lotal samples = 166 T•-

4. All on-site sample anelyses performed by WHC enbile tab ^

5. 10% off-site verification analysis of reduced analyte list with CLP
protocol.
(10S of 166 17 ea)

qNA Aji.dyn^ iIw sm.jdc ^ 011-+ite D.UD U.uU 0U0 4210.D0 4210 _O10
L..b llu0 LA 0 0 0 71,570 71,570 421ouu

_ --
Grewal Natcr Ar,.Aysis (YR 1) 17.00 EA 0 0 0

..........
71,570

... -...---
71,570 4210.U0
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ued 14 Sep 1994 U.S. Any Corps of Erqineers TIME 13:40:49

PROJECT DARERO: MANFORD: ER - D AREA REVERSE OSMOSIS
DETAILED ESTIMATE D AREA REVERSE OSMOSIS DETAIL PAGE 2

ANA. Off-Site Analytical Services

ANA:02. Monitoring, Sanpling & Analysis GUANTY llpl CREW ID LABOR EGUIPMNT IUT/SUPP UNIT CST TOtAL 0311 UNII COSI
---------------------------------------------- ..-------------------------------------------------------------- ----------------------- ...... ---------------------- ..-.-..

ANA:02.08.03. Oround Water Analysis (YRS 2-12)

CJ

00

Assutptions:
1. Assune I saaple per filter change out (1 veek) of the influent and

effluent for the 12-yr lifecycle
( 104 samples/yr)

2. Assune sampling of 7 monitoring uells on a semiamual basis for the 12-
year lifecycle
( 14 senples/yr)

- Total Samples = 118 i

3. All on-eite sample analysis performed by NNC nobile lab

4. 10% off-site verification analysis of reduced enalyte list with CLP
protocol
(10x of 118 = 12)

ANA Analyze Ll4 S:mple - Off-site 0. 00 0.00 0.00 4210.00 4210.00
Lab 12.00 EA 0 0 0 50,520 50,520 4210.00

Ground 4ater Analysis ( YRS 2-12) 12.00 EA 0 0 0 50,520 50,520 4210.00

---------
Sanpling Rad Contaminated Media

-- --

0

------- -
0

-------- -
0

------------
122,090

-----------
122,090

Monitoring, Sampling d Analysis 0 0 . ^-0 122,090 122,090-. ------

off Site An,Jytical Servlees

-

0 0 0

-

122,090 122,090

d
^

om

A
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PROJECT DARERO: NANFOIID: ERPROGRAN ' 0eAREA REVERSE OSMOSIS

DETAILED ESTIMATE D AREA REVERSE OSMOBIS DETAIL PAGF 3
StuB. FIzeA Price Contractor

----- ---- --------------------------- __------ -------- ___------------------------------------------ ___--------------------------------------- ------- ______
5uB:01. Mobilization 6 Preparatory Work QUANTY UON CREW ID LABOR EQUIPMNT MT/SUPP UNIT CST TOTAL COST Will COST

...............L.__...__........._...__..._.........._...._.._.._._......_....__...___.._..___.___........_..____._.....................___.._........__....___.....___..

Sl1B. FiRed Price Contractor
bU8:01. Mobilizatlon F Preparatory Llork

SUB:O•1.02. Mobilize Persorvul A Equipment
5u0:01.02.02. Mobilize Trailers

FPC 53 Mobilize Field Office Trailer 0.00 250.00 0.00 0.00 250.00

IJ

^

1.00 EA 0 250 0 0 250 250.00

fPC 13 Mobillze Storage Irailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC 53 Mobilize Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 1 n 0 250 0 D 250 ]'dl IIII.. .

Mobillze irallcls
...........

0

..........

750

---- .

0

.._..._

0

._..__

750

Mobilizc Personncl B E9uiP^n[ 0

._. _ ..

750

..._._._ _o _____... o -----
750

d

0

dm

^̂
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ued 14 Sep 1994 U.S. Arsty Corps of EFqineers TIME 13:40: 49
PROJECT DARERO: MANFORD: ER PROGRAM • 0 AREA REVERSE OSMOSIS

DETAILED ESTIMATE D AREA REVERSE OSMOSIS DEIAIL PAGE 4

SUB . Fixed Price Contractor

______

-------SuB:01. Mobilization i
.......................

- _----------------------------Preparatory Nork
..............................

_ .__.._.

QUANTY IIOM CREW ID
.....................

. _ ...._...._..._.__._ _ .

LABOR EGIIIPMNI
..................................

..__.______....___..__..__.._

MAT/SUPP UNIT CST
.................................

____._._

1O1AL COSI
....................

UNIT COST
.........

SUB:01.04. Setup/Construct leap Facilities
SUB:01 .04.01. Establish Facilities

:UB:01.04.01.02. Setup Trailers

M fPC S3 Setup field Office Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1 000 0 270 0 1,270 1269 50

^

f.l
N
0

M FPC S3 Setup Storage Irailer

M FPC 53 Setup Decan Trailer

S.tup Trailers

Et,tabliah Facilities

1.00 EA

1.00 EA

1000.00
1,000

1000.00
1,000

3,000

3,000

0.00
0

0.00
0

0

0

269.50
270

269.50
270

809

809

0.00
0

0.00
0

0

0

1269.50
1,270

1269.50
1,270

3,809

3,809

1269.50

1269.50

d

^

MCC'

Y `O
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Ncd 14 Sep 1994, U.S. Army Corps of Engineeirs TIME 13:40:49
PROJECT DAREFIO: NANFOIID: ER PROGRAM - 0 AREA REVERSE OSMOSIS

DETAILED ESTIMATE I, . D AREA REVERSE OSMOSIS DEIAIL PAGE 5

SUB. Fixed Price Contractor

...............

yuB:01. Mobiliaation
----------- ---------

..

&
---

..
_ .-._ _

...---- --------- ------ -.----- ----- ------ -.--..._-..
Preparatory Work gUAN1Y 110M CREW ID LABOR EWIPMNI
------------------------------- ------------- .------------------------------- -----------

..._._..---------

MAT/SUPP
-----------------

-----------------

UNIT CST
-- --------------

---- -.--..-_--..._

TOTAL COST
--------- ..-..--..

____

UNIT COS(
-_-.-....

SUB: 01. 04.02. Construct Decon Area
unF-k to be Performed;
Construct decontaairution area./pad for equiplaent and vehicles.

Crew and Equipment:
F uwd Price Contractor: 1 Group 6 Operator, 3 Group I Laborers,

ald 3 Grucp 2 Laborers
Equipcent: 1 backhoe, 1 pickuip truck

Ou[put:
Assumed duration for this activity is 3 crew days.

FPC 53 Laborer Group - 1 25.20 0.00 0.00 0.00 25.20
- 3 ea 72.00 HR 0029 1 814 0 0 0 1,814 25. 20,

0
FPC S3 I.,m cr.6roup - 2 25 50 000 0 00 000 25.5t1 ^[n

d
.

- 3 ea . /[.uu IN 0U30 1,836
.

0
.

0
.

0 1,636 .^. SU

f^
^ FPC 53 5ioup 6Puver Equipment Operator 29.10 0.00 0.00 0.00 29.10 D co

- 1 ea 24.00 IN 0039 698 0 0 0 698 29. 10 A

FPC 53 Small lools - 2 ea 0.00 1.39 0.00 0.00 1.39
48.00 HR xMIxx020 0 67 0 0 67 1. 39

FPC S3 1RK,11141 ,4x4,f250,3/4T,8800 GW 0.00 7.31 0.00 0.00 7.31
4M4 3/4 TOM PICKUP 24.00 HR 15010004 0 175 0 0 175 7. 31

1 as

IP1. 63 HrD ExCi.V,INK MIU,-5 CY BK1,6M4 0.00 3444 U.00 U.011 3441.
II1ONO-SCOPIC I ce 24uu IIR HSbUAUUI 0 U26 0 0 816 34 .^.4

hl FPC S3 Construction Materials/SuppLies 0.00 0.00 2156.00 0.00 2156.00
Allowanc:e 1.00 LS 0 0 2,156 0 2,156 2156 .00

IT FPC 53 Allowance for lunk 0.00 0.00 1617.00 0.00 1617.00
Assume 1000 gal plastic tank 1.00 EA 0 0 1,617 0 1,617 1617 .00
for water collection

........... ....
(on.truct Dcron Area 24 .u0 Ilk 4,349

_._-
1,069

..._.-----
3,773

---- ----
0

---- _--.-..

9,190 387 -93
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PROJECT LrARERO: MANFWD: ER PROGRAM - D AREA REVERSE OSMOSIS
DETAILED ESTIMAIE 0 AREA REVERSE OSMOSIS DEtAIL PAGE 6

SUB. Fixed Price Contractor

SU8:01. Mobilization L Preparatory Work DUANTy U014 CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COSi
............................................................... _--------------------------- ----------------------------------------------- ---------------------- ...__...

SUB:01.04.03. Site Survey

FPC S3 Allowance for Site Survey 0.00 0.00 0.00 1000.00 1000.00
1.00 IS 0 0 0 1,000

.
1,000 1000.00

........... .
Site Survey 0

.......... .
0

........

0

........

1,000

...._.....

1,000

_
Setup/Construct Facilities 7,349

_________

1,069

___

4,582

___________

1,000

..... _ ._

13,999

U

0
0

dm
w ^a

D p
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4cJ 14 Sep 1994 U.S. Ai'wy Corps of En9lneers IIME 13:40:4Y
PROJECI DARERO: MANFOP:D: ER PROGRAM - 0 AREA REVERSE OSMOSIS

DETAILED ESTIMATE 0 AREA REVERSE 05M0515 DETAIL PAGE 7
StFl. Flxed Price Contrector

SuB:01. Mobilieation & Preparatory Work oUANTt Clpl CREW ID LABOR EDUIPMNI MA1/SIFPP UNIT CSI TOTAL COST UNIT COST
----------- ......------------------ .-------------------------------------------------------------------------------------------------------- ------------------------- ._....

SUB:01.05. Construct Tenporary Utilities

M FPC S3 Allowance for Teapnrary Power 1.00 0.00 1.08 0.00 2.08
500.00 LF 500 0 539 0 1,039 2.08

M FPC 53 Allowance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 01 270 0 520 1.04

M FPC s3 nllowance for l'nporary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 LF 1,500 Oi 1,617 0 3,117 6.23

Construct Temporary Utilitie.
.......... .

2,250

.......... .

0

.......... .

2,426

.........

0
-----------

4,676

0
N
P)
l^J

0
^

dm

^• r
y ,L
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Wed 14 Sep 1994 U.S. Army Corps of Engineers TIME 13:40:49
PNOJECI DARERO: HANFORD: ER PROGRAM • D AREA REVERSE OSMOSIS

DETAILED ESIIIIAIE D AREA REVERSE 05M0SIS DEIAIL PAGE 8

SUB . Fixed Price Contractor

SU9:01. Mobilieation 1
......................

.. _ ..__..__._._._...__.

Preparatory Nork
...............................

_..___..___ ._...---

q1AMTT UOM CREW ID
.....................

- ----- ---- ------ ._..

LABOR EOUIPMMT
..................................

..---------

MA1/SUPP
.................

----------------

UNIT CST
...............

---- .__
TOTAL C051

...................
UN1I COS7
.........

Su8:01.06. Pre {onstruetion Stbaittals

FPC S3 Allowance for Pre-Construction 0.00 0.00 0.00 2500.00 2500.00
Submittals by fited Price 400 EA 0 0 0 10,000 10,000 2500.00
Contractor

Pru-COnstruction SutnrSRals 4.00 EA

.......... -----

0

-- ''
0 0

._._...____

10,000 10,000 2500.06

Mobi[ization & Preparatory Work
........... .....

9,599

......

1,819

.........

7,007

..........

11,000

-----------

29,624

0

t^a-

d

0
dtn

^•r
4-
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Ncd 14 Sep 1994 U.S. AtmV Corps of Engineers TIME 13:40:49
PROJECT DARERO: HANFORD; ER PROGRAM - D AREA REVERSE OSMOSIS

DETAILED ESTIMATE D AREA REVERSE OSMOSIS DETAIL PAGE 9
SUB. Fixed Price Contractor

S00:03. Site uork OUANIT UUM CREW ID LABOR EDIqPMN7 MAT/SUPP IINIT CST TOTAL COSI UN1I COSI
........................------- -------- ------------------------------------- -------- ---------- ....... ....-------------- ------------------- ------- ----- ...... ....

SuN:03. Site Work
SU0:03.03. Earthuork

d
IJ^

FPC S3 Allouance for Site Preparation

Earthuork

0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

______ __________ ------ ----------- --------

a 0 0 5,000 5,000

d
^

dm
w x1

a^̂

^



Ned 14 Sep 1994 U.S. Army Corps of Engineers TIME 13:40:4Y
PROJEII DARERO: HANFORD: ER PROGRAM - D AREA REVERSE OSMOSISDETAILED ESTIMATE D AREA REVERSE OSMOSIS uLlAll PAGE 10

Sl1B. Fiaed Price Contractor

................................................ .------------------------- .-.^..___----------
____

SuN:03. Site Nork OIIANTY UOM CREW 10 LABOR EGUIPMNT MAT/SUPP UNIT CST TOTAL CO'T UNIT COSI..............................................................
_________________________________________________________________________________________ _ ...............

51i6:03.04. Roads/PerkIny/Curbs/Nelks

FPC Si Allowance for Access Road 0 00 0 00 0 DO 10 00 10 an

C7
I .J
L.)
0

FPC 53 Allownnce 6ravcl Parking Area

400.00 SY

300.00 5V

FPC S3 A¢ess Roads to Uells
Assume 1500 If of road per 18000 LF
well, 10 it wide, native
materiels
1500 If/wcll e 12 wells = 18,000
If

Ro,JS/Fw king/Curbs/Nalks

- 0 0 0 4,000 4,000

0.00 0.00 0.00 10.00 10.00
0 0 0 3,000 3,000

0.00 0.00 0.00 2.12 2.12
0 0 0 38,160 38,160

0 0 0 45,160 45,160

10.00

11L

2.12

C7

O
dm
^w 7^
^ r
y ^D

^1



u,J 14 Sep 1994 U.S. Army Corps of Engineers IIME 13:40:49
PRUJECI DARERO: HANFORD: ER - D AREA REVERSE OSMOSIS

DETAILED ESIIMAIE 0 AREA REVERSE OSMOSIS OEIAII PAGE 11
SUB. FiNetl Price Contractor

t08:03. Site uorrk RUANTt Uql CREW ID LABOR EDUIPMNT MAI/SUPP UNIT CST TOTAL COST UNIT COSI
....................................................................................................................................................................

e
t^j
E^

SU0:03.05. fencin9

FPC 53 Allowance for Perrtanent FencinB
A,srme 7 it high security fence 350.00 LF

IPC 53 Allouance for Entrance Gate
1.00 EA

fencing

0.00 0.00 0.00 21.00
0 0 0 7,350

0.00 0.00 0.00 300.00
0 0 0 300

0 0 0 7,650

21.00
7,350 21.00

300.00
300 300.00

7,650

d
0

om
w x1
^•r
a`o

rn
J
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Wed 14 Sep 1994 U.S. Arery Corps of Erqineers TIME 13:40:49
PROJECT DARERO: HANFORD: ER PROGRAM • 0 AREA REVERSE OSMOSIS

DETAILED ESTIMATE 0 AREA REVERSE OSMOSIS DETAIL PAGE 12
SUB. Fixed Price Contrector

SuB:03. Site uork
.................... -- ----------

DUANTT U011 CREW ID
---------- --------------------------------------

LABOR
----- ---------

EGUIPMNi
---------------

IIAT/SUPP
- -------------

UNIT CST
----------------

TOTAL CO11 UN1F COST
------------ _.._.__...._.__.

St1B:03.06. Electricel Distri6ution

FPC S3 Allowunce lor Site Electrlcel 0.00 0.00 0.00 10UU0.0U IUUWIUU
1.00 i5 0 0 0 10,000 10.000 10000.00

Iloctncal Distritwtion
...........

0

..........

0

.... _ ....

0

....------
10,000

__.____.

10,000

Sitc uork
...........

0

..........

0

...........

0

...........

67,810

_.._ ...

67,810

W

d

^

om

!-

^
J
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4cJ 14 Sep 1994 U.S. Araq Corps of Engineers TIME 13:40:49
PROJECT DARERO: NANFORD: ER PROGRAM • 0 AREA RIEVERSE OSMOSI:S

DETAILED ESTINATE D AREA REVERSE OSMOf1S DEIAIL PAGE 13

SUB. Fixed Price Contractor

________------

SuB:06. Grourdwater Col
.......................

----- ---- ----------------------

lection & Control
................................

___

DUAP
.....

___

TT
...

-------------------- ------------------- __

UOM CREW ID LABOR EOUIPMNI
..............................................

_-------

MAT/SUPP
...............

------ _________

UNIT CST
................

_____________

TOTAL COST
...................

UNIT COST
........

5118:06. Grounduatcr Collection & Control
SU0:06.01. Extraction f Injection Nells

SUB:06. 01.01. Well Drilling & Constructi on

FPC 53 Drill/Install Ectr/Inject Welts 0.00 0.00 0.00 700.00 700.00
Nutc: 6 new extraction 1200. 00 LF 0 0 0 840,000 840,000 700.Uu
and 6 new injection welts, 100
ft deep, 8 in diameter, screened
for 50 ft. Unit cost is
asstmed to include handling and
packaging of contaminateo
well cutting!., transport to the
disposal facility, and
associated disposal fees.

FPC S3 Allowance for Well P,nps- 10 gpm 0.00 0.00 0.00 3000.00 3000.00
6. 00 EA 0 0 0 18,000 18,000 3000.00 0 ,

FPC 53 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00 ^.
Connections at Well Heads 12. 00 EA 0 0 0 120,000 120,000 1on00.u0

a
fP[ S3 Allowance for Water Level 0.00 0.00 0.00 1000.00 1000.00

4-

Monitorire Instrumentation 30. 00 EA 0 0 0 30 000 00030 1000DU Q^
Assume 5 peizoneters per

, ,

extraction well using well
points

FPC S3 Allowance tur ucll Ileed Covers 0.00 0.00 0.00 1000.00 1000.00
A:sune mauhole type cuvcr at 12. 00 EA 0 0 0 12,000 12,000 IUUUmI
each well head

tVC 55 Allowancr tor u.ll Icr.u n9 0.00 0.1,0 0.U0 5000.00 SuuUUn
12. 0o LA 0 0 0 60,000 60,000 50011.60

Wkil Drilling & Construction 12 .00 EA 0 0
....

0

._.__..___

1,080,000

-------
1,080,000 90000.0U
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wJ 14 Sup 19Y4 U.S. Army Corps of EnRineerc IIME 13:40:49

PROJECT D ARERO: HANFORD: ER PROGRAM - D AREA REVERSE OSMOSIS
DETAILED ESTIMATE D AREA REVERSE OSMOSIS DEIAIL PAGE 14

SUB. Fixed Price Contractor

.. . ....

x1D:06. 6iwixL,ater
...................

................. .. .--.__-....

Collectlon B Control
....................................

_..

DUANIq
.......

_ ..-.. ----- _ ...---- __.

Upl CREW ID LABOR EDUIPMNI
..............................................

MAT/SUPP
................

.._.._...

UNIT CST
................

TOTAL COSI
..................

UNIT COSI
.........

SUB: 06.01.04. Operations and MalnRenence 3,6,9

FPC S3 Allowanoe for Well Workover 0.00 0.00 0.00 10000.00 10000.00
Assune I every 3 yrs for each 12.00 EA 0 0 0 120,000 120,000 1(J000.00
well for the 12-yeer lifecycle.
Workovers performed in years 3,
6,9

FPC 53 Atlowance tor well Pulp 0.00 0.00 0.00 3000.00 3000.00
Replaceoent 6.00 EA 0 0 0 18,000 18,000 3000.00
Assune 1 pulp replaceaelnt per
production well every 3 years
for the 12-year lifecycle.
Pinq)s rcplaced in years 3,6,9 b

... ...opi.n ion -dM.untunana 3,6,9 0 0 0 138,000 138,1J00
d M^

^tJ K,
UJO
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wcd 14 5ep 1994 U.S. Army of Engineersry ps TIME 13:40:49
PROJECT D APERO: HANFORD: ER PROGRAM - D AREA REVERSE OSMOSIS

DETAILED ESTIMATE 0 AREA REVERSE OSMDSIS DL1All PAGE 15
SIIB . Fixed Price Contractor

S011:06. Gr,oundwater
...................

Col
...

...-_..-------- ..___
lection 8 Control
..............................

_
DUANTT

..........

--

Upl CRE
.......

-----

W ID
.....

- --._-------- ..----....__ .

LABOR EOUIPMNT
..................................

-.-...__-------- .

KAT/SUPP
................

-----------------

UNIT CST
................

-- -----..
TOTAL COST

................
UNII CO51
.........

91D: O6. 01.9x Site Viping

FPC 53 Allowance for Piping from Well 0.00 0.00 0.00 18.00 18.00
Head to Treatment Plant 9000.00 IF 0 0 0 162,000 162,000 18.00
Rsswme 1500 if of double iwall
PVC piping per extraction well.
1500 If/well A 6 welis ='9000
If

FPC S3 Allowance for Leak Detection 0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.60

FPC 53 Alluwnnce for FoFce Main 0.00 0.0ID 0.00 15.00 15.00
Discharge Piping 9000.00 If 0 0 0 000135 000155 151,n
Assume 1500 If of single-wall

, ,

PVC piping per injection well
1500 If/well x 6 wells =19000 ^ [T1
If

------- --
s"' V,p"^J 0 0 0 302,000 302,000 ^^ r

___ ....... ..... ...... ........... ........... ----------- i-
Extraction It Injection 4e4Is 0 0 0 1,520,000 1,520,000 Q^

........... ..... ..... ....... ........... ------
--- ^Groundwatcr Collection & Contr ol 0 0 0 1,520,000 1,520,000
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Il^d 14 Sep 1994 ' U.S. Army Corps of Engineers TIME 13:40:49

PROJECI DARERO: MANFORD: ER PROGRAM • 0 AREA REVERSE OSMOSIS
0EIAILED ESTIMAT E 0 AREA REVERSE OSMOSIS UEIAiI PAGE 16

SUB. Fixed Price Contractor

_
SuB:13. Physical
.......--------

._.___. _ ._......
_ _

________________

lreatment '
-- ...........^....--------- ..____.--

_

OUAN
-----

iT
---

_ ..._____._...__....__._..__....._ _ ...

upl CREW ID IABOR EOUIPMNI
----------- ------ ------- _-.............

__....._.__.___

MA1/SUPP
.-------------

_._..__.._.......

UINIT C51
------ ---- __.

......______.._

10tAL COST
.._.._...._.....

uNI1 C0S1
-......

SUB:13. Physical ireatrent
SuB: 13.21. Nuverse Osmosis

SUB:13.21.04. Construction of Permanent Plant

IPC S3 Ie:rvatr .,nd Install Building 0.00 0.00 0.00 20.00 tU.00
l.undati..n 600. 00 SF o 0 0 12,000 12,000 2u.uu

FPC S3 Install'Butler Building 0.00 0.00 0.00 20.00 20.00
Assume - prefabricated heated 600. 00 SF 0 0 0 12,000 12,000 20.00

cosiplete with frane,
doors. Po11 up doors, gutters,
insulation, and roof vent.

FPC 53 Reverse Osmusis 0.00 0.00 0.00 86400.00 86400.00
EquiFment/Staginy 1. 00 l5 0 0 0 86,400 86,400 86400.00 d
Includes 1 - 60 g{ni treatment Q
system, 225-psi inlet pressure, ^ ('ff
10% reiect

W fPC 53 Vapur Recouprc^siun Evaporator 0.00 0.00 0.00 500000.00 500000.00
Capacity = 60 gpm x 0.1 = 6 gpn, 1. 00 LS 0 0 0 500,000 500,000 500000.00 D sp
includes- startup boiler, 2% i-
reject

FPC 53 Nolary Orun Filrer/Dryer 0.00 0.00 0.00 406000.00 406000.GU
Liquid loading = 60 gpm x 0.1 x 1 .00 L5 0 0 0 406,000 406,000 406000.^J
0.02 = 0.12 gpm = 60 lbs/hr,
Drying area = 10 sf

fPL Si s^r.mi Gro,i.a,i 0.0u 0.W" U.tlu 16u11.u0 loouwi
Evapoialc 0.12 yl,u - 6u Ibs/hr I .uu IS 0 0 0 1,600 1,600 1LDLi
103,000 BIu

fYC S3 Allowan.e for Bldg Electrical 0.00 0un 0.00 40.00 40.Uu
Includes lighting, fixtures, 600 .u0 SF 0 0 0 00024 00U24 nu.ua
nator starters, controllers, ,

, ,

iunction boxes, transformer,
chart recorders, annunciators,
panela, conduit, and wiring.

FPC 53 Allowance for Bldg Mechanical 0.00 0.00 0.00 50.00 50.00
Includes equiFment installation 600 .00 SF 0 0 0 30,000 30,000 50.00
and connections,
controls/instrumentation,
interior piping ( plastic), floor
aralns and piping, and NVAC.

r,,nstn¢tion of Pe,manent Plant 600 .00 Sf 0 0 0 1,072,000 1,072,000 1706 .67
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SUB. Fixed Price Contractor

autl:13. Phyetcat Treatment OUANTY UOM CREW ID LABOR EOUIPMNT MAI/SUPP UNIT CST TOTAL COST UNIT COST
-------------------- ------- -------------------------- ---------------------------------------- ---------------------------------------------- .------------- ------------

-------
..........

--------
_- .---.-..---

RO°"^'•e o^"x"^5 0 0 0 1,072,000 1,012,00D

--------- --------- ----------- --'-------- ---------Physical Treatmk•nt 0 0 0 1,072,000 1,072.000

C7

w

C7
^

C1
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SUB . Fiaeo Price Contractor

.......... ....---------- ---------- ------------------

5U9:20. Site Restoration
...-------------------- ---- ----- ------------------

--- ...........-------

OIIANTt lH1M CREW ID
---------- ------- ---

- ------------- ------- ----- ..__

LABOR EGUIPYINF
-------- -------------------------

.. ..-...--_...--

MAI/SUPP
--- ------------

----.---.--.--..
UNIT CST

.---------------

.--.._.....-..

TOIAL COST
------------------

UMII COSI
--.-_-...

SUB:20. Site Restoration
SUE1:20.04. Revegetation and PlantinB Yr 12

FPC S3 Allouance for Site Restoration 0.00 0..00 0.00 2.00 2.00
5000.00 Sr 0 0 0 10,000 10,000 2.00

Revtyctation and Planting Yr 12 0 IJ 0 10,000 10,000

Sitc Restoration
----------- -----

0
---.-

0

.....-----

0

-----------
10,000

-_..-. _ .
10,000

d

s-

Q)
TO

r^m
w %U
^• r
a4-
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SUD. Fixed Price Contractor

_ .._-..--------.-.-__ ..-------- ...- _ .......-......- ..---------------- --------- ...-_.._-__
s1iD:21. D.rnobilleation GUANIY IIDM CREW ID EaBOR EGUIPMNF MAT/SUPP UWIT CS1 TOTaL COb1 UNII COSF---------- ..--------------------------- ------- ........---------------------- ---------- ------------------------- -------------- ------------ --------- --------- ----

---.

S118:21. Denpbilization
SuB:21.02. Demobilize Persorvtel & Equipment

SUB:21.02.02. Dewohilite Trailers-Yr 12

FPC S3 Dcuob Iield Office Trailler 0 00 250 00 0 00 0 00 250 00
1.00 EA 0 250 0 0 250 250.00

FYC s3 Dcimb Storayc Truiler 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

IPC S3 Drmob Dccon Trailer 0.00 250.00 0.00 0.00 210.00
1.00 EA 0 250 0 0 250 250.00

D,uA' iIize Irailcrs -Yr 12
........... .

0

.......... ..

750

......... .

0

.........

0

..___.-..--

750

Dtvu.,bi I ize Pci sonnel IT IEquipmenc 0 750 0 0 750

^

d
0
rrl

Sv

a

,1
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SUB. Fixed Price Contractor

_ .-
Su8:21. Demobilizatl
--------------------

--_
on
---

-.. _ ---- ----------------------------- __-..---------------------------------- ----
--

QUANTY UOM CREW ID LABOR E0111PMNT
-- ----------------------------------------------------------------------- ------------

_.---------------

MAT/:SUPP
-----------------

------------------

LIMIT CST
-----------------

-----------

TOTAL C0S1
-------------------

_
-.-..

UNIT COST
---------

5u0:21.0 4. DemobiLixe Temp facilities
5uR: 21. 04.02. Rennve Decon Area-Yr 12

Nork to be Perforned:
Remave decontamination area/pad for equipment and vehlcles.

Creu and Equipment:
Flxed Price Contraclur: 1 Group 6 Operator, 3 Group 1 Laborers,

sld 3 Giap 2 Laborers
Equipicot: I backhoe, 1 pickup truck

Outprt:
Assuned duration for this activity is 1 crew day.

FPC 53 Group-6 Power Equipment Operator 29.10 0.00 0.00 0.00 29.10 Ci
- 1 el 8.00 IIR 0039 233 0 0 0 233 29.1U

FPC S3 Laborer Group - 1 25.20 0.00 0.00 0.00 25.20
3 ea 24.00 HR 0029 605 0 0 0 605 25.20

FPC s3 Labuicr Group - 2 25.50 0.00 0.00 0.00 25.50
- 3 ea 24.00 HR 0030 612 0 0 0 612 25.50

J
FPC 53 IIYU ENCAV,7Rk MiU,.S CY BKT,6X4 0.00 34.44 0.00 0.00 34.44

HYDNO-SCOPIC - I ea 8.0U HR M308A001 0 275 0 0 275 34-4:

FPC 53 TRK,HVY,4X4,F250,3/4T,8800 GVW 0.00 7.31 0.00 0.00 7.31
4K4 3/4 TON PICKUP 8.00 HR 15010004 0 58 0 0 58 7.51
- 1 ea

IPI- SS Smnll Im,l. 2 ua D.UU 1SV U_UU U.UII I.Pi

16.00 HN XMIXMU20 0 22 0 0 22

._

I
......... ...

Remove Decon Area-Yr 12 8.00 HR 1,450

.....

356

... ....

0

----- ..--
0

..-_-- ..-
1,806 225.72

........... ....

Ocmnbilizc lemp Facilities 1,450

.......

356

...........

0

...........

0 1 ,lw6
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SUB. Fieed Price Contractor

........... _ ._..-.._...------.--.--... _ .-------- ----- ..-.. --------- ..._...___.__. ----------------------------------- _-.._.
SuB:Z1. Demobilieation DUANTT UOM CREW ID LABOR EDUIPMNI MAT/SUPP UNIT CST TOTAL COST UNIT COSI

...................................................................................................................................................................

S00:21.05. Diacorvrnect lerryorery Utitities
rr 12

n rPC S3 krmo^r [rnfxnary Poverr 1.00 0 00 0 00 0 00 1 00

0
NŴ

M FPC 53 Rcniove Telcphone

500.00 LF

M FPC 53 Remove Tenporary Water
and Seuer Service 500.00 LF

Dir., onnect Tenporzry utilities

500.00 LF 500 0 0 0 500 160

1.00 0.00 0.00 0.00 1.00
500 0 0 0 500 1.00

3.00 0.00 0.00 0.00 3.00
1,500

........... ..

0

........

0 0
. --

1,500
.

300

2.5.00 0
.

0

.. ----

0

.-.--

2.500

w 7^
^• r

d
^

dm

^
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StlB . Ffxetl Price Contractor

sue al. Demobitixatlon
......................

_-

..............................

-._.. -------

DUANiT UON CREW ID
....................

- . .._-.- ..----- __....._

LABOR EGUIPMMT
................................

_ ------ --

M11T/BUPP
................

----- _...-_ ----

UNIT CST
................

-- -...__..

TOTAL COST
...................

UNIT COSt
.........

SuB:21.06. Post-Construction Sutmittels
rr 12

FPC 53 Rllou;mce for PostConstruction 0.00 0.00 0.00 2500.00 2500.00
SuGnittaL^ by Fixed Price 4.00 EA 0 0 0 10,000 10,000 2500.0n
Contractor

Pont{onstruction Sulxnittats 4.00 EA

........... ....

0

.. _ ..

0

..-----

0

-_--_-----

10,000

---- ..._..

10,000 2500Ii0

Oemobilization
........... .....

3,950
... .... .. ..

......

1,106
..

...........

0
-

...........

10,000
_---..

--_-.-----.
15,056
_._..-

Fixed Price Contractor
. .. ..

13,548
... .
2,925

---
7,007

_-_ ._
2,690,810 2,714,290

d
w
w

d
^

qm
w ^

J
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NHC Ne5tinghouse Hanford Cotpany

__________________________.._.._-__-._._______.....__.._..-_._____-_..-__...___-..-- _......_..__-.--.-._____-
uH[:02. Monitoring, Sampling & Analysis QUANTY LNW CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL C:OSt UNIT COSt
--------------------------- -------------------- ......----------------------- 1--------- ..---------------------- ........ ...------------- .__.----------------- ------- .___

d

^

wIC. uestinghouse Hanford Conpany
wHC:02. Monitu ring, S,mpliny B Analysis

ullC:02.08. Sampling Rad Contaminaled Media
ueC:o2 .08.02. Ground Water Analysis-Yr 1

Asskmptions:
1. Assume shake-down period with following sanpllirg of treatmlent system:

- First 2 days: Saople every four hours of intluent anf effluent
(24 saap(es)

- Next 'S days: 1 saaple per day of i nfluenrt and effluent
(10 sarryles)
Next 7 weeks: 1 sample per week of influent and effluent
(14 samples)

2. 1 senplc per filter chenge out (1 week) of the influent and effluent
for the 12-yr lifecycle
( 104 samples/yr)

S. A^:suec sanpling of 7 nionltoilny wells on a seiniarvtual baeis for the
12-year lifecycle
( 14 sanples/yr)

^ l,dal ^.anples = 166

4. 90Z of -- anples for analysis at mobile l ab
(90% of 166 = 149)

5. MACH kit sanples are taken 1 pur hlft for the 12yr lifecycle plus an
edJiticn.d 48 smeples during the sheke oown perlod.
(1143 samples)

WHC Analyzc Liu Sauple Mobile lab 0.00 0.00
1P1.UU EA 0 0

NIIL IIAC11 Kit Sanpling 0.00 0.00
1143.00 EA 0 0

Will uACll Kit Replacef,ent 0.00 0.00
Assume 1 per yr 1.00 EA 0 0

Giound Watei Anelysts-yr 1 149.00 EA 0 0

i

0.00 400.00 400.00
0 59,600 59,600 400Uu

0.00 0.50 0.50
0 572 572 0',0

0.00 235.00 235.00
0 235 235 235ou

0 60.407 6()407 405.41

0
0

w Pal
^•r
a {--



^ j 8
.,.}^9

q q

uod 14 Sep 1994 U.S. Army Corps of Engineers TIME 13:40:49

PROJECT DARERO: HANFORD: ER PROORAM - 0 AREA REVERSE OSMOSIS
DIETAILED ESTIMATE D AREA REVERSE OSMOSIS DETAIL PAGE 24

WHC. Westinghouse Hanford Conpany

w11:02. Monttoring, Sanpltng & Analysis QUANTY U0M CREW ID LABOR EQUIPMNI MA1/SUPP UNIT CST TOTAL COSI UNI1 CUSI
----------------------------------------- -------------------------------------------------------- ....---------------------------------------------- .................•---..

uHC:02_08.03. Ground Water Analysiis-Yr 2-12

d

A
O

Assutptims:

1. 1^om).le per filtcr change out Cl ueek) of the influent aind effluent
f,,r the 12-yr lifecycle
( 104 sairples/yr)

2. Asstm* sanpling of 7 nronitoriny weLLs on a>emlannual basis for the
12year Ilfecycle
( 14 sanples/yr)

^ Total samples = 118

4. 90k of samples for analysis at mobile Lab
(90% of 118 = 106)

5. HACH kit samples are taken 1 per shift for the 12-yr lifecyc(e
(1143 sanples)

WHC Analyze Llu Sanple - Mobile Lab 0.00 0.00
106.00 EA 0 0

VIIC IiACH Kit Sampling 0.00 0.00
1143.00 EA 0 0

WHC I1ACH Kit Ruplaceirent 0.00 0.00
Aaswue 1 per yr 1.00 EA 0 0

.......... ........... . ..
(4ionnd Uatci Annlysis-Yr 2-12 106.00 EA 0 0

0.00 400.00 400.00
0 42,400 42,400 400.110

0.00 0.50 0.50
0 572 572 0.50

0.00 235.00 235.00
0 235 235 23,.o

0 43.207 43,207 407.61

0

0
dm

y Ŷ

^
J
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' WHC. Westinghouse Nanford Conpany

unC02. Momtoring, Sampling & Analysis QUANTY UOM CREW ID LABOR EDUIPMNI MAT/SUPP UNIT CST TOTAL COS1 UNII COST
.......................................................................................................................................................................

WI1002.08.04. GrouM iJater Monitor Saaples

0
IJ

Work to Le Performed;
Take semiennual grotndwater munitoring seoples.

Asewiptions:
1. Assume sampling of 7 monitoring wells on a smiamual basis for the 12-

year lifecycle.
(14 ^-anples/yr)

2. Assrme 2 field Techniclans for 6 hours on a smiarnual basis fur the 12-
year lifecycle.
(24 hrs/yr)

WIIC IcChnician, Lrr^iionm<•utal 21.62 0.U0
Restoratlun Dys - 2 ea 24.00 HR 85201 663 0

GrourW Water Monitor Samples 24.00 HR 663 0

Sanptiny Rad Contaminated Media

Monitoring, Sanpling B Analysis

0.00 0.00

__-._.._.0
0

..-.._.. _

0 0

........... ......... . ......... ..........

._.._.-663 -_..... .
0

-...._....^ ___
-103:613_

663 0 0 103,613

2/.6[
U663 L/.62 O

--------663 d27.62 m

^' r104,
D

104,276 Jr,

^
J
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YMC_ Westinghouse Hanford Conpany

d

A

uI1L:13. Physieal

................

Treetment QUANTY IIOM CREW ID
..................................................................

LABOR

.................

EUUIPMNT

.............

MAT/SUPP

..............

UNIT CST

...............

TOTAL COST

..................

UNIT COST

...........

uMC:13. Physical Treatment
uNC: 13.21. Rcverse Osmosis

WHC:13.21.06. Personnel lraining
Note: This account to allov for operator time and an allowance for a

40-hour training course.

uuL uPi^iaioi, lin u nrvnental 27-62 0.00 0.00 0.00 27.62
Restorau ^n Ops 40. 0U HR 85302 1,105 0 0 0 1,105 27.62

WHC Allouance for 40 hr Training 0.00 0.00 0-00 800.00 800.00
1 .0D LS 0 0 0 800 800 800.00

WHC Allowance for Maintalnence 0.00 0.00 0.00 5000.00 5000.00
Maruals 1 .00 LS 0 0 0 5,000 5,000 5000.00 ^

1'oi^..onmrl liuining

...-._ .... .

1,105

.... .....

0

__-__-

0

__.--_-...

5,800

. ___._-.

L,905 ^

y^ 7•77
^• r
y l-
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WHC. Westinghouse Hanford Coopany

.•------------- _... -------------------- --.-------- -

WMC:13. Physical Ireatuent OUANit tH1N CREW ID LABOR EOUI
------------------ ------------------------------------------------------------ ..------- .------ ........

..

PMNT
.... -

..----.---------

MAT/SUPP
-----------------

---------
.----

UNIT CST
-- --------------

--__..-.____.....--
IOIAL COST

------------- ---

_
UNIT COS1

-..._._--

WNC:13. 21.O8. Operation and Maint (Yrs 1-12)

Assuiptions:

1. lreatment facllJty will be fully statted with 2 fTE's per shift, 3
shifts per day, 7 days per week.
(365 days,/yr A 24 hrs/day = 5760 hrs)

2. Reverse Osmosis filters will be replaced every Week for the
12year lifecycle.

3. 2 FTE crew will be composed of the following menbers:

0.25 rea - supervisor
1.00 ea - operator
0.50 ea - TP tech stqy>,rt
0.25 ea - artintenance engineer

WHC 1ecfmician, Envirormental 28.80 0.00 0.00 0.00 28.80
Restoration Ops - Supervisor 2190.00 MN 85201 63,080 0 0 0 63,080 28.80
- 0..25 ea

WIIC 01,erator, Cnvironncntal 27.62 U.OU 0.00 0.U0 2/.62
Restoration Ops - I ea 8760.00 NR 85302 241,984 0 0 0 241,984 27.62

WHC Technician, Health Physics 39.72 0.00 0.00 0.00 39.72
0.50 to 4380.00 UR 33201 173,958 0 0 0 173,458 S•i.

WHC Ski4led Cratt, Environmental 27.62 0.00 0.00 0.00 27.62
Reslorau on Ops Malntenance 2190.00 IIR 85301 60,496 0 0 0 60,496 27.62
- 0.25 ea

WHC Allowance for Electricley 0.00 O.OU 0.U0 U.04 0.04
Wells: 161 kW-hr/d 661015 r.WH 0 0 0 44126 44126 I1
RO System: 237 kW-hr/d

, ,

Reccmpr Evap: 691 kW-hr/d
Rotary Filter: 722 kW-hr/d

(BO kW-hr/1000 gal)
A:.ume 24 hrs/day a 365 days/yr
Total = 661,015 kW-hr/yr

WHC RO Sptcm Chemicals 0.00 U.00 0.00 0.00 0.00
Includes scale inhibitors 31536000 GAL 0 0 0 9,461 9,461 0.U0
S 0.29/1000 gal, 60 gpm a 1440
m/d R 365 d/y = 31.5 kWgpy

M WHC S2 Rever.e O.mosis filter 0.00 U.OU 3470.08 O.UU 34/0.Utl
Replacement 104.00 EA 0 0 360,889 0 360,889 3470.08
Assuae replacement of 2 filters
on a weekly basis for the 12-
year lifecycle.

d
0

O
J
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WHC . Westinghouse Hanford Conpany

_ --_--...._-..--..-.--..---..--...---
NHC:13. Physicel Treatment
......---------- ...-------------------- ---------------

_
..

QUANTY
---------

__.------

UOM CREW
------ --

----------------------- .---- -----

ID LABOR EUIUIPMMt
---------- --------------------------

------- .-

MAT/SUPP
-----------------

-----------------

UNI1' CST
------------------

-------- _.

TOTAL COST
------- ------ ..

..-..

UNII COSI
---....--

(52 vk,/yr x 2 filters/uk)

NMC Disposal Fee for Reverse 0.00 0.00 0.00 2.59 2.59
o;mosi^s filters 4160.00 Cf 0 0 0 10,774 10,774 2.59
Assume disposal at ERDF for '
years 1-12 of the 12-year
lifccycle.
A>sune each filter to be 40 cf

uMC Disposal fee - Evaporation Cake 0.00 0.00 0.00 2.59 2.59
Assune disposal at ERDF for 2054.00 CF 0 0 0 :5,320 5,320 2.59
years 1-12 of the 12-year
lifecyrte.
60 gpn e 325 ppm - 3.75 ct/dey,
3.75 cf/day . 365 days = 1369

O

cf/yr
Assuite 50% volune increase to d M

d stabilize evaporation cake
1.5 a 1369 cf/yr . 2054 cf/yr

NN[ a(lovance for Water Usage 0.00 0.00 0.00 0.02 0.02 >
Assune 1000 gvl per oanth usage 12000 GAL 0 0 0 240 240 U.02 A
for the 12-year lifecycle C7)

........... ..... .... -..--..-
opuiati, iM naint (yrs 1-12) 1.00 YR 539,519 0 360,889 52,236 952,t43 952642.Y',
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WHC. Westinghouse Hanford Company

uHL:13. Physical Treatment OUANTy UM CREW ID LABOR EOUIPMNT MAT/SUPP UNIIT CST TOTAL COST UNIT COST
......................... ----------- --------------------------------------------------------------------------- ...................._...__....___.._..__.....____.._.......

d

A

WHC:13.21.11. Prepare Amaal Report (Yr 1)
Aasune 2 FTE's for 6 months each year

UHC En9ineer, Environmental
Restoratic,n Ops - 1 ea 1040.00 HR 85101

WHC Scientist, Envirormenta(
Restoratlon OF, - 1 ea 1040.00 HR 85102

Grcpare Annual Report ( Yr 1) 2080.00 MR

43.34 0.00 0.00 0.00 43.31.
45,074 0 0 0 45,074 43.34

43.34 0.00 0.00 0.00 43.34
45,074 0 0 0 45,07; 43.94

90,148 0 0 0 90,1413 43.34

d
^
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1INC. Westinghouse Hanford G,mpony

uUC 13. Physlcal Treatment OUANIy UIYt CREW 10 LABOR EVUIPMNT MAI/SUPP Will CST TOIAL COST UNIT COS1
----------- .......-------- ----------------------- ------- --------------- ------------ -------------------------------------- ....... ...-------- ------------ ---.-.-.-----

uHC:13.21.12. Prepare Arvwal Report (yrs 2-12)

IJ
1-
Q1

Ass[ne a 66% effort level of the year 1 report ( 2 FTE's for 4 nanths each
year)

u11L Fnyiueer, Fnvlrunncntal 43.34 0.00 0.00 0.00 43.34
Restoratiun Ops - 1 ea 693.00 HR 85101 30,035 0 0 0 30,035 43.34

tJHC Scientist, Envirormental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 ea 693.00 HR 85102 30,035 0 0 0 30,035 43.34

-
Prepare Annual Report ( yrs 2-12)

---------- -----

60,070

------

0

-----------

0

-----------

0
----....--

60,070

Nav.i, Usuxc,is 690,842 0 360,889 58,036 1,1U4,/GG
.

Physlcal Ireatment

.......... .....

690,842

.....

0

...........

360,889

..........

58,036
---- -- - -

----- ...

1,109,766
-----

ucstinghuu^.e Mantortl [ unPany 691,505 0 360,889 161,649 1,214,062

HANI0xD: IN PxuLNAM 705,053 2,925 567,896 2,974,549 <,0511,422

d

0
dm
w 7^
^. r
y

4--

J



Wed 14 Sep 1994 U.S. Army Corps of Engirtters TIME 13:40:49
PROJECT DARERO: HANFORD: ER PROGRAM - 0 AREA REVERSE OSMOSIS

D AREA REVIERSE OSMOSIS BnLKUP PAGE 1

• LABOR BACKUP ••

....------- -------- _.. .................................... .... IOTAL ..............................
SNC LABOR 10 DESCRIPTION BASE OVERIM 1NS/INS FRNG 1BVL RATE IJqt UPDATE DEFAULT HOURS
----- ....---- --------------- ----------- ------ --------- .----------------------- ....--------------------- ------------------------- ----- .-....____.....____...__._.

iPC 0029 taborer Group - 1 15. 84 O.OX 28.7% 3.57 1.25 25. 20 IRR 07/09/93 0.00 96
IPC 0030 Laborer Group - 2 16. 09 0.0% 28.5% 3.57 1.25 25. 50 INR 07/09/93 0.00 96
fPC 0039 Group-6 Power Equipment Dperator 18. 02 0.0% 27.4% 4.90 1.25 29. 10 IHR 07/09/93 0.00 32
WHC 33201 Technician, Health Physics 28. 78 0.0% 38.0% 0.00 0.00 39. 72 INR 01/07/94 0.00 4380
WHC 85101 Engineer, Environmentat 35. 38 0.0% 22.5% 0.00 0.00 43. 34 HR 01/07/94 0.00 1733
4HC 85102 Scientist, Envirormental 35 .38 0.0% 22.5% 0.00 0.00 43 .34 IHR 01/07/94 0.00 1733
uHC 85201 Technician, Envirarrrental 22 .55 0.0% 22.5% 0.00 0.00 27 .62 IBR 01/07/94 0.00 2214
WHC 85301 Skilleo Craft, Environmental 22 .55 0.0% 22.5% 0.00 0.00 27 .62 HR 01/07/94 0.00 2190
WHC 85302 Operator, Environnental 22 .55 0.0% 22.5% 0.00 0.00 27 .62 HR 01/07/94 0.00 8800
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D AREA REVERSE OSIM)SIB BACKUP PAGE 2
'- EQUIPMENT BACKUP '•

__ ------ ---- ---- ___-------- ----- ---- --- ------ ---- ------------- ------ ---- ______ ______ .... TO AL --------------------------
SRC
....

EQUIP ID
...........

DESCRIPTIOM
..................................

DEPR
.........

CAPT
........

FUEL
.......

FOG ED REP 1R NR TR REP
...............................

IOTAL
........

UOM
.....

HOURS
...................................................

nll H30BA001 HYD EXCAV,IRK MTD,.5 CT BKT,6%4 14.36 3.58 4.07 1.4 9.83 0.98 0.15 34.44 HR 32
Mll 150F000< iRK,HVY,4e4,F250,3/4T,8800 GW 1.58 0.39 2.67 0.7 1.60 0.27 0.06 731 MR 32
MIL xMIMK020 Smell Tools 0.46 0.17 0.13 0.0 0.57 1.39 MR 64
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N AREA INSIIT CONTROLS/CONT'D CURRENT ACTIONS
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IIME IU:25:42

SUMMARY PAGE 1

...........---- _-.....------ ...._..._.__.._...... _ .._.._...--..__...-....- _ _.........--.-.__..---.-..._.__--.....__.__._.
DUANIIIY Upl CONTRACT C051 SUB MPR PM/CM GlA/CSP CONIINGN TOTAL C057 UNIT COST

..... .......---------- ------ --------------------------- _........... ---------------------------- --___---------------------------------------------- ------ _...

d

tJ^

ANA Off-Slte Analytical Services
WHC Westinghouse Hanford Company

HANFORD: ER PROGRAM

4,210 0 0 0 1,470 5,680
96,010 0 14,400 28,160 48,500 187,070

.......... ......... ........ ......... ......... -----------

100,220 0 14,400 28,160 49,970 192,750
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•• PROJECT OONER SIMMARt - LE9EL 2(Rounded to 10's) ••

___
_ -.-------- -----------

............................................

-- ...__.-___.---- ----- ------- .------------
__ _..---

ouANTIIY U011 CONIRACT COST SUB MPR
..........................................................

--
--_-__

--

PM/CM G&A/CSP
.................

--------------

CONTUNGN
..............

---------
.__-

TOTAL COSI UNIT C0S1
.............................

ANA Off-Slte Analytlcal Services

ANA:02 Monitoring, Sampling & Analysis 4,210 0 0 0 1,470 5,68U

otf-Site A,lytical tervices ..........
4,210 0 0 0

..---
1,470 5,680

NIIC Nestinghomc Ilanford Conpany

WHC:02 Monitoring, Sampling & Analysis
WBC 13 A l

5,860
,

0 880 1,720 2,960 11,42U: mua Report 90 150
...

0 13,520 26,440 45,540 175,640

westinghOUSC Manford Conpany
........ ....

96,010
---

..... .

0

....... .

14,400

....... .

28,160

........

48,500
-----------

187,070

HANFONU: ER PROGRAM
-------- ----

100,220

---- -

0

---
_ _ .
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14,400

--------
-

28,160
----.__-
49,970 192,750

d

tJ
(n
N

0
C

om
w 7y



Ilw 22 Sep 1994 U.S. Army Corps of Er[gineers TIME 10:23:42

PROJECT HNOACT: HANFORD: ER PROGRAM - 100 N AREA 1N5TIT CONTROLS/
H AREA INSTIT CONTROCS/CONT'D CURRENT ACTIONS SUMMARY PAGE 3

•• PROJECT OWNER SUMMARY - LEVEL 4 (Rounded to 10's) ••

QUANTITY 110M CONTRACT C051 SUB MPR PM/CM G&A/CSP 1}ONTINGN TOTAL COSI UNI1 COST
-------------------------------- -------- ........------------------------- .......•--------- ...-_.----..

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sanpling & Analysis

C7

ANA:02.08 Sany>ling Rod Contauunated Media

ANA:02.08.02 Ground Water Analysis ( Yrs 1-12)

Sarrpliug Had Cuntaminnted Media

Monitoring, Sampling & Analysis

Uff-Site Annlytical Services

WHC Westinghouse Hanford Conpany

WHC:02 Monitoring, Sampling & Analysis

WHC:02.08 Sanpling Rad Contaminated Media

WHC:02.08.02 Ground Water Analysis (Yrs 1-12)
WHC:02.08.04 Ground Water Monitor Samples

Sampling Rzd Contaminated Media

Monitoring, 5ampling & Analysis

WHC:13 Annual Report

WIIC 13.21 Aunu.,l Rapoi t

WHC:13.21.11 Prepare Annual Report (Yrs 1-12)

Annual Neport

Annual Report

Westinghouse Ilanford Company

HANfORD: ER PROGRAM

1.00 EA 4,210
.... ..... ...

0
.-

0 0
- --

1,470
-------

5,680
-.---

5683.50

..
4,210

_ ..
0 0

.
0
-

1,470
-

5,680
.---------------- ----
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.... .. ...

---- ---
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._

---- --
0

------ --
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- --
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.-_ _

.-.
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.... .
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0 0

---

0

._
-
1,470 5,680

0
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13.00 EA 5,200 0 780 1,520 2,630 10,13U 719 _36
24.00 MR 660

. ..
0 100

--
190

_
330

-
1,290

-_ -
53.82 J

........ ...

5,860

...... ..
0

--_ ---
880

--- ... -

1,720

-------
2,960

--------
11,420

----------- ---

5,860

------
_ .

0
...--- --

880

------- .

1,720
.-..--.

2,960
.--..--- _

11,420

2080.00 eR 90,150 0 13,520
..

26,440
-

45,540
-

175,640 84.44

90,150
_
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..--. -
13,520
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-------
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_
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_._.----------- ....
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.....--- -
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-------- .
26,440

...-.--
45,540

....__
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.......... ..
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•• PROJECT INDIRECT SUIMARY - LEVEL 1(Rounded to 10'S) ••

----- -------------------------------------

..............................................

-----------------------------------------------------------

OUANTITY UOM ToT11L DIRECT OVERHEAD PROFIT

................................................................

-------

BOND

.......

----------

BCO TAX

..........

-------------

MAT MPN

......•---_.

------------- --------------

TOTAL COST UNIT COST

-._-...._-_--.-----._..---..

ANA Off-Site Analytlcal Services 4,210 0 0 0 0 0 4,210
WHC Westinghouse Hanford Company 96,010 0 0 0 0 0

-
96,010

----.-...
NANFORD: ER PROGRAM

.....-...... --------- ------- ----
100,220 0 0

----- -
0

--------
0

--------
0

--
100,220

F•roject Menagement/Cunstruction Mgnt 14,400

SUBTOiAL 114,620
General 6 Admin/LOUOron Support Pool 28,160

SUBTOTAL 142,780
Contin9enry 49,970

10TAL IMCL tMINEN COSTS 192,750
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'• PROJECT INDIRECT SIRIMARY - LEVEL 2 (Rourded to 10-s) •^

..--

___------

_ ---_------- ------ ---------------------

. _ ---
_ --_-

DUANTIII uU9 TOTAL DIRECT OVE
-- ------------ ..----- ...__-_.....-._..

-.-_
RHEAD
.....

PROFIT
--------

.._.

BOND
--------

-._ --
860 TAX
---------

.-_.-__---___
MAI MPR
-------------

____._.

TOTAL CO!iI UNII COSI
---------------

--.--_-

ANA ult^Site Analytliat Servlces

ANA: U1 MonitorTng, Sanpling & Analyais 4,210 0 0 0 0

-

U
--

G,[lu
-_.__.-

Off-Site Analytical Services
----------- ----

4,210
---- -

0
-------- -

0
------

0
-----

0

-------

0
.

4,210

WHC Westinghouse Hanford Conpany

NNC: 02 Monitoring, Sampling 8 Analysis 5,860 0 0 0 0 0 5,860
11HC :13 Annual Report 90,150 0 0 0 0 0

-
90.150

_.
Ues-tinghouse Manford [onpany

_________ ---
96,010

........... ...

------ -

0
...... .

_-_-.__- .-

0
........ ...

___. -

0
... _ - _

--------

0
-___._-_

--------
0

-______-.

- _-_____

96,010

HANFORD: ER PROGRAM 100,220 0 0 0 0 0 100,220

^

Project Management/Construction Mgnt 14,400 Q

r3
----SIIBTOTAL 114,620

tJ' General & Admui/Cwmion Support Pool 28 160 K,
L^.

,
--

SUBTDTAL

----

280142 y
Cuntlogency

,
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TOTAL INCL OWNER COSTS 192,750
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•• PROJECT INDIRECT SU(MARY - LEVEL 4 ( Rourded to 10's) ••

OUANTITY UOM 101AL OIRECI OVERHEAD PROFII BoND Bl0 TAX MAT MPR TOTAL COSI uNII COSi
..................................................................................................................

0
N
tn
cl^

ANA nft-Site Analytical Services

ANA:OII Monitoring, Sampting & Analysis

ANA:O.'UO Sanpling Rod Contaminated Mcdia

ANA:02.08.02 Ground Water Analysis (Yrs 1-1

Sanpling Rad Contaminated Medi

Monitoring, Sanpling & Analysl

Off-Site Analytical Services

41HC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis

WHC:02.08 Sampling Red Contaminated Media

WHC:02.08.02 GrourW Water Analysis ( Yrs 1-1
WMC:02.08.04 Ground Water Monitor Samples

Sampling Rad Contaminated Medi

Monitoring, Sampling & Analysi

wll::l. Annunl H.port

WHC:Li.21 Annual Report

WHC:13.21.11 Prepare Annual Report ( trs 1-1

Annual keport

Annual Report

Westinghouse Nanford Company

HANFORD: ER PROGRAM

Project M.magement/Construction Mgnt

SUBTOTAL
General & Adnin/Conrnon Support Pool

SUBTOTAL
Contingcncy

1.00 EA 4,210 0
-

0 0
-

0 0
- -------------4,210 - --

..... ....

----p ----

... .

------o ------^

.... . ....

o--- -
o

.. ........... ...

4,210
........

... .. .

0
... .

..... ....

0 0
... . .....

..
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.. ............. ...
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... ..

0

.... ...
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..
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..... ..
0

..- . ---
0
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.. ... .
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..... ...

0
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0

..... ----

0
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0 0
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M AREA IMSTIT CONTROLS/fAMT'D CURRENI' ACTIONS SUMMARY PAGE 7
" PROJEC:T INDIRECT SqIMARY - LEVEL 4 (Rourtled to 10's) ••

QUANTITY UOM TOTAL DIRECT OVERHEAD PROF11 BOND BLO TAX HAT MPR TOTAL COST UNIT COSI
_..-..--------- --------- ------------------ ------ ...----------------------------------- -------- _..........
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TOTAL INCI ONNER COSTS 192,/S0
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•• PROJECT DIRECT SUMMAFIY - LEVEL 1( Rountlecl to 10's) ••

oUANI1TY UOM LABOR ECIUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
----------------------------- .------------- ._..._...---._.____----..--.____.__....-...____.___..--.-.___.

U
IJL.,00

ANA 0ff-Site Analytical Services
WHC Westinghouse Hanford Conpmy

HANFORD: ER PROGRAM
Project Manayement/Construction Mgnt

SIIBTOIAI
Gcncral 8 AJmn/f.winion Support Pool

SUBTOTAL
Contingency

IoiAI INCL UNNER COSTS

0 0 0 4,210 4,210
90,810 0 0 5,200 96,010

.......... .......... ........... ........... --------

90,810 0 0 9,410 100,220
14,400

114,620
28,160

142,780
49,970

192,750
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•• PROJECT DIRECT S(NWARY - LEVEL 2 ( Rotnded to 10's) •• .

C7
tJ

ANA Off-Site Analytical Services

ANAa02 Monitoring, Sempling & Analysis

Ott-Site Analytlcal Servl[es

WHC Westinghouse Hanford Company

WHC:02 Monitoring, Sampling & Analysis
WHC:13 Annual Report

Westinghouse Hanford Company

HANFORD: ER PROGRAM
Project M;magement/COm:truction Mgnt

SUBIOTAL
General & A,Ynin/C<xmion Support Pool

SUBTOTAL
Cunlingenc/

TOTAL INCL OWNER COSTS

QUANTITY uOM LABOR
.............................

EUUIPMNI
...............

MAT/SUPP
..............

UNIT^CST
..................

TOTAL COST
.................

UNIT COSI
...........

0 0 0 4,210
___

4,210
____.___

0 0 0 4„210 4,210

660 0 0 5,200 5,860
90,150
...

0 0 0
....

90,150
-----..... ...

90,810

..........

0

...........

0

.......

5„200

--
96,010

...........

90,810

.......

0 0

_...__----

9',410
------ ..

100,220 C1
14,400 O

m
114,620
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oUANTIIY UOM LABOR EqUIPMNI MAT/SUPP UNIT CST TOTAL COS1 UNIT COSI
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ANA 0ff-Site Analytical Services

ANA:02 Monituring, Sampling & Analysis

C1
t^)
o^
C)

ANA:02.08 Sampling Rad Contaminated Media

ANA:02.08.02 Ground Water Analysis ( Yrs 1-12)

Sampling Rad Contsminnted Media

Monitoring, Sanpling B Analysis

Off-Site Analytical Services

WHC Westinghouse Hanford Company

WHC:02 Monitoring, 5ampling It Analysis

WHC:02.08 Sampling Rad Contaminated Media

WNC:02.08.02 Groux! Water Analysis (Yrs 1-12)
WHC:02.08.04 Ground Water Monitor Samples

Sampling Rad Contaminated Media

Monitoring, Sampling IT Analysis

UHC:13 Annual Roport

1J111:: 15.21 Annu.d Rc(wrt

WHC:13.21.11 Prepare Atuwal Report ( Yrs 1-12)

Annual Report

Annual Report

Westinghouse Hanford Calpany

NANFORD: ER PROGRAM
Project Management/Constructlon Mgnt

SUBTOTAL
General 8 Adnin/COm;nn Support Pool

SUBTOTAL
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1.00 EA
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-- ........................... _ .._._._ ----- ----- ___.. ---- ---------- __...______._....__
OUANTIIY UCM1 LABOR EGUIPMNI MAT/SUPP UNIT CST TOTAL COSI UNIT COSI
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PROJECT NNOACL: MANFUIID: ER - 100 N AREA INSI11 CONINOLS/
DETAILtD ESTIMAIE M AREA INSTIT CONTROLS/CpIT'D CURRENT ACTIONS DEIAIL PAGE 1

AMA. Off-Site Analytical Services i

ANA:02. Monitoring, Sampling L Analysis QUANIT IIDM CREW ID LABOR EOUIPMNI MAT/SUPP UNIT CST TOTAL COSI UNII COST
........................................................................................................................................................................

d

tJ

ANF. Off-Site Analytical Services
ANA:02. Monitoring, Saopling i Analysis

ANA:02.06. SaRpling Red Contaminated Media
ANA:02.08.02. Ground Water Analysis (yrs 1-12)

Assumptions:

1. Assume sairpltng of 7 monitoring wells on a semiantxul basis for the
12-year lifecycle
( 14 semples/yr)

. Total sasples = 14

2. All on-aite sample analyses performed by WHC aobile Iab.

3. 10% oft-site verification analysis of reduced analyte list with CLP
protocol.
(10X of 14 = 1 ea)

ANA Analyee LLW Sumple Off-site 0. 00 0.00 0.00 4210.00 4210.00
Lob 1.00 EA 0 0 0 4,210 4,210

........
Ground Ilater Analysis ( Yrs 1-12) 1.00 EA

.. ....
0

......
0

-
0

___-..... ..
4,210 4,210

Sampling Bad Contaminated Media
____

0

______ _

0

_________

0

___________

4,210

-----------
4,210

Monitoring, Sampling B Analysis
........

0
. ..

0
...

--------

0
..... .

____-.....

4,210
..........

.-_.....___

4,210
.

Off-Site Analytical Services
. ..

0

... .

0

...

0

.

4,210 4,210

4210.0U :̂:-'
^D

4210.00

J

d

O
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DEIAIIiD ESIIMAIE N AREA INSTIT CONTROES/CONT'D CUIIREMT IICTIONS DEIAIL PAGE 2
WHC. Westinghouse Hanford Coopany

wHL:UL Mum t^ ing, Senpling B ilnalysis GUANiY 11011 CREW ID LABOR EOUIPMNI MAT/SUPP UNIT CST T0T1L COSI uNII COSI
...... ....................................................................................................................................................

O
tJ
^
l.^

ullC. Nestinyhouse Hanford Ci.pany
wMC:02. Monitoring, Seotoling & Analysis

NNC:02.08. Sanpling Red Contaminated Media
ONC:02.08.02. Glround Water AnalysiR (Irs 1-12)

Assimptions:

1. Assunc sanpling of 7 monitoring wells on a semiarcwel basis for the
12-year lifecycle
(14 samples/yr)

- Total samples = 14

2. 90% of samples for analysis at mobile Lab
(90Z of 14 = 13)

NMC Analyze L10 Sample Mobile Lab 0.00
13.00 EA

Ground Water Analysis ( Yrs 1-12) 13.00 EA

0
_......._.0

0.00
0

-----------

0

V
00.00 400.00 400.00 ^

0 5,200 5.200 400.00
_.._..

0 5,200 5,200 400.00

D \ID
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PROJECT MNOACT: BANfORD: ER PROGIIAM - 100 M AREA INSTIT CONTROLS/
DETAIL^D ESTIMATE tl AREA INSTIT CONTROES/COMT'D CURRENT ACTIONS DETAIL PAGE 3

WHC. Westinghouse Hanford Company

uMC:01 Monitoring, Senpling & Analysis DUANTy UOM CREW ID LABOR EOUIPMNT MAUSUPP UNIT CST TOTAL COST UNIT COSI
................................................................................................................................................................

WNC:02.08.04. Ground Water Monitor Smryles

d

N

A

Work to be Performed:
Take semiamual groundwater aonitoring somples .

Asvuiptions:
1. Assur.e sanpl1ng of 7 monitoring wells on a semiannual basis for the 12-

year lifecycle.
(14 senples/yr)

2. Asvme 2 field Technicians for 6 hours on a semianrtual basis for the 12-
year lifecycle.
(24 hrs/yr)

WHC Technician, Environmental 27.62 0. 00 0.00 0.00
Restoration Ops - 2 ea 24.00 MR 85201 663 0 0

-
0

- --
Ground Water Monitor Sanples 24.00 HR

------

663

-- --

0

---------

0

------ -

0

Sampling Rad [ontaminated Media

______ ________

663

___

0

_ ------- .

0

.._______

5,200

Monitoring, Sanpling & Analysis
--------

663
---

0 0 5,200

27.62 ^
663-------- 27.62

663 27.62 CJ

w ro-----------
5,863

------ 5,863 ^
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PROJECT HNOACT: HANFORD: ER PLLEIGRAM- 100 N AREA INSTIT CONTROLS/

DETAILED ESTIMATE H AREA IRISTIT CONTROLS/CONT'!D CURRENT ACTIONS DETAIL PAGE 4
vNIC. Westinghouse Hanford Carpany

--.-_.-.._---------

uHC:13. Annual Report
......................

---- ----- ---------------------

................................

- -_...

OUANIY UOM
...........

-------------------- __----- ----- -

CREtI ID LABOR EOU
......................................

---

IPMNI
......

-----

MAT/SUPP
................

--- ---------- --

UNIT CST
.................

----- ___..

TOTAL COST
....................

UNII COST
........

WHC:13. Annuat Report
11NC:13.21. Annual Report ,

NNC:11. 21.11. Prepare Annuat Report (Yrs 1-12) '
Aeeume 2 FTE's for 6 oonths each year.

unC Enyineer, Euvironmental 43134 0.00 0.00 0.00 43.34
Restorati.n Ups - 1 ea 1040.00 HR 85101 45,074 0 0 0 45,074 43 .34

uuC Scientist, Envirofmmtal 43.34 0.00 0.00 0.00 43.34
Rosturation Ups - 1 ca 1040.00 HR 85102 45,074

.

0 0 0 45,074 4S 54

Prepare Annual Report ( Yrs 1-12) 2080.00 HR
........ .. ......

90,148
.....

0
...........

0
..........

0

.._.._..

90,148 43 .34

AnnuaL Rc

fp
rt

y ..... ......

,0,^148

....

0

...
_ -

0

---_....--

0

.....__-_-
90,148

.___-.,..^ .. ...... ..... ........... .......... ---- -_.___

Annual Report 90,i148 0 0 0 90,148 Q [Ti

^ 4eatinOhouse Hanford Compaay
........... - - - --

90 1911
- - ---

0

_ _____

0

________

5 200

...____._

96 011 w xJ,
........... ...... ..... . _ . _ .._.

,
-----------

,
-__..._.-_.

^ r

^ HANPORO: ER PROGRAM 90,811 0 0 9,410 100,221 D ^D
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N AREA INSTIT COIITROLS/CORT'D CURRENT ACTIONS BACKUP PAGE 1
•' LABOR BACKUP ••

___...__..._.__.___.. .... tOIAL **u -------- .---------- ....._.__.
SRC LRNOR ID DESCRIPTION BASE OVERIM OtS/INS FRNG TRVL RATE UOM UPOAIE DEFAULT MOURS
.......................................................................................................................................................................

uNC 85101 Engineer, Envirorvnental 35.38 0.0% 22.5% 0.00 0.00 43.34 HR 01/07/94 0.00 1040
NHC 85102 Scientist, Environmental 35.38 0.0% 22.5% 0.00 0.00 43.34 MR 01/07/94 0.00 1040
WHC 85201 Technician, Environmentel 22.55 0.0% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 24

r^
rn
rn
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0
tJ

^J
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TABLE Of CUNTENIS M AREA HYDRAULIC CORIROL CUNILNTS PAGE 1

.......... ........ .......I-.--..-. .....-.._---

SUMMARY REPORTS

. --..... -.....__---. .-_----------------- ---.-...........-

SUMMARY PAGE

PROJECT OIFNER SIMWART - LEVEL 1 ................... ........................ 1
PROJECT OWNER SUMMARY - LEVEL 2 ................... ........................ 2
PROJECT OWNER SUMMARY - LEVEL 5 ................... ........................ 3
PROJECT INDIRECT SUMMARY -ILEVEL 1 ................ ........................8
PROJECT INDIRECT SUMMARY -^LEVEL 2 ................ ........................9
PROJECT INOIRECI SUMMARY -!LEVEL 5 ................ .......................10
PROJECT OIRECT SUMMARY LEVEL 1 .................. .......................15
PROJECT DIRECT SUMMARY - LEVEL 2 .................. ....................... 16
PROJECT DIRECT GIRIMART LEVEL 5 .................. .......................17

DETAILED ESTIMATE DETAIL PAGE

ANA. Off-Site Analytical Services
02. Monitorinp Saapling L Analysis

08. Sanpling Rad Contaminated Media
02. Groun6 Walter Rnalysis Yr 1-12 .... ........................1

SIID. Fixed Piiee Contractor
01. Pobllizntlon L Preparatory Yoik

02. Mobilize Persxml L Equipnw:nt
02. Mobilize Trailers ................ ........................ 2

04. Setup/Construr.t Teap facilities
01. Establish Facilities ............. ........................3
02. Construct Decon Area ............. ........................4
03. Site Survey ...................... ........................5

05. Construct Tenporery Utilities ........ ........................6
06. Pre-Construction Suomittels .......... ........................ 7

03. Site Work
03. Earthwork ............................ ........................8
04. Roads/Parking/Curbs/Nalks ........... .........................9

06. Groundaater Collaction I. Control
01. Extraction L Injection Wells

01. well Drilling L Construction .... ........................ 10
04. Operations and Maintenance 3,6,9 ........................ 11
9z. Site Piping ..................... ........................ 12

20. Site Restoration
04. Revegetation and Planting........... ........................ 13

21. Demobilization
02. Demobilize Personnel L Equipment

02. Demobilite Trailer.............. ........................ 1G
04. Demobilite Teap Facilities

02. Remove Decon Area ............... ........................ 15
05. Disconnect Tenporary utilities ...... ........................ 16
06. Post-Construction SuWeittals ........ ........................ 17

WILL. Westinghouse Hanford Cospany
02. Monltoring, Saaplirg L Analysis

08. Saapling Rad Cntmntd Media 1-12
02. GrouM Water Analysis ........... ........................ 18
03. Take Grourd Water Sanples ....... ........................ 19

U6. Gioundaater Collection L Control
05. Uperation and Maintenance........... ........................20
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X AREA HYDRAULIC COIITROL SuwURY PAGE 1
" PROJECT OWNER SUIIMAqT - LEVEL 1(ROUndeO to 10's) "

___----

..........

--- -------------------------------

...................................

-------------------- ------------ -------------- ---------------

UUANTITY UDM CONTRACT COST SUB MPA
................................................................

PM/CM
........

.........

G{A/CSP
..........

... __.........

COXTINGN
..............

. ______------ ______

TOTAL COST UNIT COST
............................

ANA Off-Slte Analytical Services 42,100 0 0 0 14,740 56,840
SUB Fixed Price Contrector 4,136,220 301,940 665,720 1,301,490 2,211,680 8,647,260
NHC Westinghouse Hanford Crnpany 204,560 0

... .
30,680 59,990 103,330 398,570

NANFURD: ER PR0C.NAM
. ..... ......... ...
4,382,880 301,940

.......
696,410

.........

1,361,480

.........

2,359,950

_-.-_._._

9,102,670

0
FJ

O

b
0

dm
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.-r*i• ^-'

>
L



Vi. I (^ €^w9' !,1^ r^ 1I.

Ihu 15 Scy 1994 U.S. Arrty Corps of Enpineers TIME 16:41:02
PROJECT HNYDCL: NAMFORD: ER PROGRAM - N AREA HYDRAULIC CONTROL

^ M AREA HYDRAULIC COXTROL SIIMMARy PAGE 2
•• PROJECT WNER SUMMART - LEVEL 2( Rourded to 10-s) ••

.........

........

.........i_-...._..---..----- ----------

........................................

--- --_ -_.--------- ...__.._._---- . _ -..-..

9UANTITM Upl CONFRACI COST

................................................

..-.._-.

SUB MPR

..........

.

PN/CM

......

.-.---.._
G{A/CSP

.........

...---.-_.._..-

COIITIRGN

..............

__-....._-_.

TOTAL CUSI UN11 COSI

............................

ANA Dff-SitN Analytical Services

ANA: 02 Monitoring, SamPling i Analysis 42,100 0 0 0 14,140 56,114U

Off-Site Analytical Services
........... ..

42,100

...... ..

0

.....

0

.........

0

.........

14,740

---- ....--

56,840

SUB Flxud Price Cuntractor

SUB :01 Mobilization & Preparatory York 37,850 2,760 6,090 11,910 20,520 79,130
SU8 :03 Site Work 68,850 5,030 11,080 21,660 37,320 143,930
SU8:06 Groundwater Collection L Control 3,997,290 291,800 4.43,360 1,257,780 2,166,580 8,356,810
SUB :20 Site Restoration 12,860 940 2,070 4,050 6,970 26,890
51)8 :21 Demo6ilitetion 19,370 1,410 3,120 6,090 10,500 40,490 [=J

Fixecl Price Cuntractor 4,136,220 301,940
....

665,720
._

-----1,301,490 ..------2,241,880
_-...-

8,647,260

dCJ
N WHC Yes[inyhalse Hanford Cospany

WHC :02 Monitoring, Sanpling & Analysis 35,860 0 5,380 10,520 18,120 69,870
uM[ :06 Grourdueter Collectiun & Control 18,480 0 7702 4205 3409 36 010
WHC :13 Annuad Repoit 150,220 0

,
22,530

,
44,050

,
75,880

,
292,680

_. _ ....... . ........ . ........ ......... ......... ..--...._.-
uestinyhouse Hanford Conpany 204,560 0 30,680 59,990 103,330 398,570

HANFCRD:HANFGFD: ER PROGRAM
........... .

4,382,880

....... .
301,940

_ ------

696,410

.........

1,361,480
---------
2,359,950

----------
9,102,670
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M AREA HYDRAULIC COIITROL SUMMARY PAGE 3
•` PROJECT OIINER SIRMIARY - LEVEL 5 ( Rounded to 10's) ••

.......................
_ ...__....--------.---_ .....--.--_--..-.-._-....-.---.._---..-....-.--_-____._--.-...--.------........-..._.

OUANTITY Up1 CONTRACT COST SUB MPR PM/CM GLA/CSP COIIIIMGN TOTAL cOSI UNIT COSI
...--..--.i------------------------------------------------ ----

--------------- ............ .....

-----------------------------------------------------------------------

AMA OttFSite Analytical Services

AMA:U2 Monitoring, Sartpling L Analysis

ANA:92.08 Sampling Rad Contaminated Media

ANA:92.08.02 Ground Water Analysis Yr 1-12

d

N
J
t^

Ground Vater Analysis Yr 1-12

Saapling Rad Contaminated Media

Monitoring, Sallpling & Analysis

Off-Site Analytical Services

SUB Fixed Price Contractor

SUB:iDi Mobilizstion & Preparatory Work

SUB:iD1.02 Mobilize Personnel L Equipaent

S11g:01.02.02 Mobillze Trailcrs

Mublllze lrnllers

Mobilize Personnel L Equipment

SUB:01.04 Setup/COnstruct Teip Facilities

SUB:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trailers

Establish Facillties

SUB:01.04.02 Carrrtruct Dec.,, Area

Cunstruct Decnn Area

----------- ---

10.00 EA 42,100

----------- ---

------ ---

0

------ ---

------ ---

0

------ -

------ -

0

-----

--------

14,740
-----_-_---

56,840 5683.50

42,100 0
- -

0
- -
0

--------
14,740

-----------
56,840

----------- ---
42,100 --

-----------
-

------ ---
-----0 ---

----- ---
-----0

---

------ -

-
_---0

-

--------
14,740

.-------

---.._.----
_----56,840 O

42,100 0 0 0 14,740 56,840

01
J

........... ...

960

----------- ---

...... ...

70

---- --

...... ...

160

------ ---

...... .

300

------ -

........

520

--------

2,020

^

960 70 160 100 520
..-.--.

2,020

4,900
----------- ---

360
------ --

790
------- --

1,540
.----- -

2,660
--------

10,240

4,900 360 790 1,540 2,660
-----------

10,240

___________
24.00 MR 11,820 860 1,900 3,720 6,410 24,720 1029.83

SUB:01.04.03 Site Survey
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M AREA HYDRAULIC CONTROL SUMMARY PAGE 4
•• PROJECT OYNER SUMFURY - LEVEL 5 ( Rotnded to 10-s) •'^ ,

-. _ . _

-------

__

-

_

--

_____________---_.--__-..._-_-.-----...-

------------------------------------------

---._..---...--__......-_.._-
9UANTITT lX1M CONTR

---------------------------

._.--_-_..
ACT COST

-----------

.._--_..- _
SUB MPR

----------

...--

PM/CM

-------

------- ._.

GLA/CSP

----------

...-------.._-
COYTIMGM

-------------

-_---.______....__-
TOTAL COSI

-------------------

___...._-

UNIT COST

--------

site Survey
--- ---.--- --

1,290

..

------- --
90

---- -
210
--

-------- -
400
----

--------
700

------
2,690

._.._..._
Setup/Construct Tenp Facilities

... ... --...
18,010

------- -
1,310

------
,2,900

---- -
5,670

--
9,760 37,650

SUB: 01. 05 Construct Tnnporary Utilities

Construct Tetryorary Utilities 6,010 440 970 1,890 3,260 12,570

SUB: 01. 06 Pre-Construction StLmlttals

^Pre-Construction Su4nittsls
---

4.00 EA

---- - --

12,860

---

940 2,070 4,050 6,970 26,890 6723.32

-- --------- -- ------- - ------- -- ------ -------- ----------- C7
Mobilization & Preparatory Work 37,850 2,760 6,090 11,910 20,520 79,130 0

5UB :03 Si te Work

W R^
N Su8 :03, 03 Ear[hwoik ^^ r

"^_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ --___ ------ ._. ---------
..-___--- _

J

Earthwork 6,430 470 1,040 2,020 3,490 13,450 61

SUB :03. 04 Roads/Parking/LUrbs/Nelks
J

__ _________ _ _______ _ ________ _ ........ ......... t

Roads/Parking/Curbs/Yalks
..

62,420
........

4,560
....... .

10,050
.... ..

19,640
. . ....

33,830
.......

130,490

Site Uork
..

68,850
.

5,030
..

11,080
.. .

21,660
..

37,320 143,950

Suu .U6 W wnclwatm Ldlectiun E Couuul

SuB :06 -01 Extracu,.n 8 Injection Wells

tiliB :06 .01 .01 Wel I Di i I I ing & Cnnstn¢tion

Well Drilling & Construction 14.00 EA

_____ _

3,297,500

_______

240,720

_____

530,730

_________

1,037,580

________

1,787,290

----- ...

6,893,820 492415.67

SUB :06 .01 .04 Operations and Maintenance 3,6,9

Operatlons and Maintenance 3,6,9
_

207,110

________ _

15,120

______

33,330

_________

65,170

_________

112,250

---__

432,980

SUB :06 .01 .9M Site Piping
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N AREA HYDRAULIC CONTROL SUMMARY PAGE 5
•• PROJECT OYMER SUMMARY - LEVEL 5(RouMetl to 10's) ••

.........

---------

...

---

..

--

...........................................

------------ ------- .................... ----

........................................

WANIITY 141M CONTRACT COST
----------------- ----------------------

..........

SUB MPR
----------

.........

PM/CM
--- .....

.........

G&A/CSP
..........

..............

CONTINGN
...............

...................

TOTAL COST
...................

.........

UNIT COST
.........

___________ __ ____ ___ ....___ _._.__-._ ISlte Piping 492,680
..... .

35,970 79,300 155,030 267,040 4„030,010

Eatraction i Injection Yells
.. ... .

3,997,290
........ .

....... ..

291,800

.......

643,360

-._..-.--.

1,257,780
.-...-.-
2,166,580

_._____._._
8,356,810

Groundwatef Collectlon L Control
. . ..

3,997,290
....... ..
291,800

.......

643,360

.._....--

1,257,780
.........

2,166,580

-----------

E1,356,810

S118: 20 Si te Restoiatlon

SUB: 20. 04 Revegetation and Plantiny

Revegetation and Planting
........... .

12,860

........ ..

940

.......

2,070

........

4,050

.........

6,970 26,890

Site Restoration
........... .

12,860

........ ..
940

.......

2,070

.........

. 4,050
.........

6,970
_____...-__

26,890
d

C
SUB :21 Denobilization CCf

N SUB :21 .02 Demobilize Persomel & Equipment PC

5U8 :21 .02. 02 Demobilize Trailers
> ^

3-

O
........... . ........ . ........ ......... _..__..____ J

Demobilize Trailers 960 70 160 300 520 2,020

Demobilize Persotnel L Equipment
........... .

960

........ .

70

........

160

---------

300
-- ..__...

520

..._______

2,020

SUB :21 .04 Demobilize Tesp Facilities

SUB :21 .04. 02 Renove Decon Area

R Decon Area
_ _

8.00 BR 2,320

_______ _

170

________

370

_________

730

_________

1,260

---------

4,860 607.05

Demobilize Temp facitities
........... .

2,320
....... .

170
.......

370
.........

730

.........

1,260 4,860
5UB :21 .05 Disconnect Ieaporary Utillties

Disconnect Teuporary Utilities
........... .

3,220

........

230

......

520
........

1,010

.........

1,740
^_-___ .

6,720

5U8 :21 .06 Post-Construction Submittals

Post Submittals
------ ___ -

4.00 EA 12,860

----- _

940

________

2,070

__

4,050

-------

6,970

-----

26,890 6723.32

Denobilization
........... .

19,370
..........

........ .

1,410

........

3,120
.........

6,090

.........

10,500
......___

40,490

Flxed Price Contractor
. .

4,136,220
....... .

301,940

.......

665,720
.........

1,301,490

.........

2,241,880

... _._....

8,647,260
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PRO.IECI HNYDCL: HANFORD; ER PROGRAM - N AREA MTDRAUIIC LONIRUI.
N AREA HYDRAULIC CONTROL SUMMARY PAGE 6

•` PROJECT OWNER SU(MARY - LEVEL 5(0.ourWed to 10-s) ••

QUANTITY IIOM CONTRACT COST SUB MPR PM/CM GLA/CSP CONTINGN TOTAL COST UNIT COST
..--.....--• .........................•_---.....-----___----•-•_.--...-.-..-.__.___.---_._..._____---._._..

WHC Westinghouse Hanford CtNtpany

WHC:02 Monitoring, Sampling & Analysis

WNC:02.118 Sampling Rad Cn[mtd Media 1-12

WNC: 02. 08. 02 Ground Water Analysis

GrourvJ Water Analysis 88.00 EA

.......... ....

35,200

....

0

-------

5,280

-------- --

10,320

---- .__

17,780

---- ....

68,580 7l9.311

WHC: OZ. 08. 03 iakc Ground Ilater Sanples
0

......... ... . . . . . . . . . . 0
latc tliu.nwl unteo Samles 24.00 HR 660 0 100 190 330 1 290 CJ CT7:5.02

^.J ........... .... ..... --- --------
. _-....._

,
_...

tj Sarpling Had Cntmtd Media 1-12 35,860 0 5,380 10,520 18,120 69,870 N ^

........... ... .. _ _ .----- - -------- _ __..... ._.-.._..
'.n Monitoring, Sampling & Analysis 35,860 0 5,380 10,520 18,120 69,870 D

{-
WNC: 06 Gr oundwater Collection & Control p^

J
WM[ :06 A5 Opelro[ion and Maintenance

Operation and Maintenance
........... ...

18,480

........... ...

...... .

0

... ...

....... .

2,770

....... .

....... .

5,420

........ .

.......

9,340

........

_-__-.._._-

36,010
---- ..._.-

Groundwater Cullection & Control 18,480
.

0
.

2,770 5,420 9,340 36,010

WIIC :13 A nnunl Report

WHC :13 .21 Annual Repn t

NIIC :13 .21 .11 Prepare Arvwal Report (Yr 1)

Prrepnre Annunl Rclwrt (Yr 1)
........... ...

90,150

...... .

0

...... .

13,520

........ .

26,440

......

45,540 175,640

WIIC 13 .21 .12 Preparu Annual Rcport (Yrs 2-12)

Piepaie Annuel Report (Yrs 2-12)
______ __

60,070

.... ...... ...

______

0
....

_ _

9,010
....... .

_---- _ _

17,620
.... ...

________

30,340
.._....

117,040
------

Annual Report
.
150,Z20

..
0

.
22,530

. _
44,050

.
75,880

-
292,680

Annual Report
........... ...

150,220

.... .

0

........

22,530

-------- _

44,050

_..----

75,880

--------

292,680
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PROJECT MHTDCI: HAMF0110: ER PROGRAM - H AREA HYDRAULIC [UN7ROL

M AREA HYDRAULIC CONTROL SUMMARY PAGE 7
•• PROJECT OIINER SUMMART - LEVEL 5 ( RouMed to 10's) ••

QUANTITY UUM CONTRACT COST SUR MPR PM/CM G&A/CSP CONIINGN TOTAL CoSI UN11 CO9
........................................................................................................

d

N

Nestin9house Hanford Compmny

HANFORD; ER PROGRAM

_ _________ _________ _________ _________ -----------

204,560 0 30,680 59,990 103,330 396,57D
........... ......... ......... ......... ........ __.....___.
4,3R2,RD0 301,940 696,410 1,361,450 2,359,950 9,102,670

d
^

dm

U
J
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Thu 15 Sep 1994 U.S. Army Corps of Erqlneers TIME 16:41:02
PROJECT HMYOCL: HANFORD: ER PROGRAM - N AREA HYDRAULIC CONTROL

N AREA HYDRAULIC CONTROL SUMMARY PAGE 8
" PROJECT INDIRECT SUMMARY - LEVEL 1(RounCed to 10-s) ••

_

----

____-------------- -----------------------

--------- ----------- ---------- .----..-----

----------- -------- ----------------- -------- -----

YUANTITY Uqt TOTAL DIRECT OVERHEAD
------ ......... ..... ------------------------------

-- .-.--.

PROFIT
------- ---

---- --

BOND
-------

----------

Bl0 TAX
..........

--- -------
.

IIAT MPR
........ ----

_-------- _.__...

TOTAL COST UNIT COST
----- ---------- .----_.._.---

AIIA UffSite Anatytical Services 42,100 0 0 0 0 0 42,100
SUB Fixed Price Contractor 3,215,400 610,930 265,950 24,610 19,350 0 4,136,220
WHC Westinghouse Hanford Compeny 204,560 0 0 0 0 0 204,560

A NFORD; ER PROGRAM
........... ......... ..
3,462,060 610,930

....... .
265,930

...... .
24,610

........
19,350

---------
0 4,382,880

Subconv:nto, MPR 301,940

SUB1oTAL 4,664,830
Project Maimgeuwnt/Construction M9nt 696,410

SUBTDTAL 5,381,240
General & Adnin/Comron Support Pool 1,361,480

SUBTOTAL 6,742,720
Contingency 2,359,950

TUTAL INCL OWNER COSTS 9,102,670

d

0
dm
w %h
^• r
a f-
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lhu 15 sep 1994 U.S. Arq Corps of Engineers TIME 16:41:02
PROJECT HHYDCL: HANFORD: ER PROWAM - H AREA HYDRAULIC CONTROL

M AREA HYDRAULIC CONTROL SUMMARY PAGE 9
, •` PROJECT INDIRECT SUMMARy - LEVEL 2(Rounded to 10's) ••

ANA off-Site Analytical Services

ANA:02 Monitoring, Sampling L Anelysis

Off-Site Annlytical services',

SUB Fiaed Price Contractor

SUB:O1 Mobiliaetion C Preparatory Work
SUB:03 Site Vork
SUB:06 Grourdwater Collection & Control
SUB:20 Site Restoration
SUB:21 Demobilitetion

F ued Pr icc Conti act0'

NHC Westinghouse Hanford Conpany

WBC:02 Monitoring, Saspling C Analysis
WHC:06 Groundwater Callection It Control
WHC:13 Annual Report

Westinghouse Hanford Conpany

HANFORD: ER PROGRAM
Subcontractor MPR

SUBTOTAL

Project Managcioent/l:onstruction Mgnt

SUBTOTAL
General & Admin/Canmon Support Pool

SUBTOTAL
Contingency

TOTAI INCL OWNER COSTS

QUANTITY UOM TOTAL DIRECT
.................................

OVERHEAD
......... -

PROFIT
----- ..._.

BOND

._.-_.-..

B10 TAX

_---_---..

MAT MPR
.---.----.._..

TOTAL COST UNIF COSF

____--.-._--..____._._..___.

42,100
-----------

0
--------- -

0
--

0 0 0 42,100

42,100 0 0 0 0 0 42,100

29,420 5,590 2,430 230 180 0 37,850
53,520 10,170

,
4,430 410 320 0 68,850

3,107,400 590 410 257,000 23,790 18,700 0 3,997,290
10,000 1,900 830 80 60 0 12,860
15,060

___________
2,860

_______ _
1,250

___
120 90

_.-
0

___..__-
19,370

3,215,400 610,930 265,930 24,610 19,350 0 4,136,220

35,860 0 0 0 0 0 35,860
18,480 0 0 0 0 0 18,480
150,220

...........
0

......... .
0 0 0 0 150,220

204,560
...........

0
.........

...... _ -
0

..... _ -

---- ..-.

0
----- _.

---------

0
---------

---------
0

------

----- ...-..

204,560

3,462,060 610,930 265,930 24,610 19,350
---

0

-__.___ ...

4,382,880
301,940

4,684,830
696,410

5,381,240
1,361,480

6,742,720
2,359,950

9,1D2,670

d

^
dm

:•C"

Q
J
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Ihu 15 Sep 1994 U.S.. Arrty Corps of Engineere TIME 16:41:02

PROJECT HHYDCL: MANEORD: ER PROGRAM - N AREA HYDRAULIC CONTROL

Ni AREA HYDRAULIC CdITROL SUMMARY PAGE 10

'', •• PROJECT IMDIRE[:7 SUMMARY - LEVEL 5(Rourvled to 10-s)

........................................................ ----- --------- ------- ._._----- ...-_._. .... ------------------------- _..._.___.

DUAN1ITy Up( TOTAL DIRECT OVERHEAD PROFIT BOYO Bi0 TAX (O(T MPR TOTAL COSI UN11 COST
.....................................................................................................................................................................

ANA Off-Site Analytical Services

ANA:02 Monitoring, Saqpling i Analysis

ANA:02.08 Sampitng Rad.Contamtnated Media

AMA:02.00.02 Gi,nund uater Analysis rr 1-12

a
J
^

Ground Water Analysis Yr 1-

Sampling Red Contemineted N

Manitoring, Smryling L Anal

Off-Site Analytical Service

SUB Fiaed Price Contractor

SUB:01 Mobilizar.ion C Prep„ratory Nork

5u8:01.02 Mobiliiae Personnel L Equipn¢nt

^] ^d
^•r

j-

Q^
J

SU8:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel & Equipm

SUB:01.04 Setup/COnstruct ienp facilities

S08:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup lrailers

Establish Facilitles

SUB:U1.04.02 Construct Occun Area

Con1trulr Dccan Area

10.00 EA ...._Q,100
..._....0 ....__..a _..__._.O ....___.O .____...0

......... ......... ........ ........ ........ .........

42,100 0 0 0 0 0

...__<2,100 ._.__._.O _.-_...0 --- ..o _. _.._.O _____.-

...__42,100
--------- -------

0

_..- __.O .__.____O ____._..0

^0 _..__.

140
__._.__ba _ .._.'O _ _.._..o ___._ ..O

..__..__750
140

___..._60 __ ..__'o .._..___O ..__..__O

3,810 720 310 30 20 0
........... ......... ......... ......... ......... .........

3,810 720 310 30 20 0

........... ......... ......... ........ ......... .......

24.00 MR 9,190 1,750 760 70 60 0

42,100 4210.Uo

42,100

42,100

----42,100

^----^--960

960

4,90U

-----4,900

11,820 492.60

d

0

gUB:01.04.03 Site Survey



d

IJ
00
O

Thu 15 Sep 1994 U.S. Army Corps of Engineers TIME 16:41:02

PROJECT NNYDCE: BANFORDt ER - H AREA NTDRAUIIC CONTROL
M AREA ByDRAULIC CONTROL SI1MItARy PAGE 11

. •• PROJECT INDIRECT SUMMARy • LEVEL 5(Roteded to 10-s) ••

Site Survey

Setup/Construct Tenp Facill

SU8:01.05 Construct Tenporary Utilities

Construct Temporary Utititi

SUB:01.06 Pre-COnstruction Sulmittals

Pre-Construction Submittals

Mobilization & Preparatory

SUB:03 Site Work

SUB:03.03 Earthwork

Earthwork

SUB:03.04 RoaOs/Parking/Curbs/Valks

Roads7Parking/CUrbs/Walks

Site Work

SUB;06 Grountlwater Cullectiun & Cuntiul

SUB:06.01 Extraction & Injection Wells

SUB:06-01.01 Welll Dritling & Construction

Well Drilling B Constructio

SUB:06.01.04 Operations and Maintenance 3,6

Oporat ions and Manrtenance

QUANTITY U01F TOTAL DIRECT
.................................

OVERHEAD
..........

PROFIT
........ ..

BOND
.........

B90 TAX
..........

MAT MPR
............

TOTAL COST UNIT [OSI
..........................

______

1,ODO
.. ...

_________ _

190
..

_______ __

60
.

______ _

10
. .

________ _

10
.. . .

_______

0
. .....

-----------

1,290
. .....-..... .

14,000
..... ...
2,660

..... . ..
1,160

.. . ..
110

.....
80

.
0 18,010

__________

4,680

_________ _

890

_____

390

______

40

_________

30

_________

0

.._-.....

6,010

........... ......... .. --------- --------- _------- ----- _ ..

4.00 EA __ __10,000 1,900 _- 830 - - 80 __ - __60 ______0 -_-12,860 3215.94-

29,420 5,590 2,430 230 180 0 37,850 ^0

........... ......... ....... .... _... . ___ _ _ _ __ ___ _ _ _ _ _ . . . . .

5,000 950 410 40 30 0 6,430 p^
J

......... ....... ......... _-----__.__--- ---- --__. ------- .

48,520 9,220 4,010 370 290 0 62,420
........... ......... ......... . --- ._...... ------- .........

53,520 10,170 4,430 410 320 0 68,850

........... .
14.00 EA 2,563,400

........

487,050

......... .

212,010

...... .

19,620

........ ....

15,430

.....

0

_......

3,297,500 235535-74

___________
161,000

________
30,590

____...___
13,320

- . .

1,230

_----- ...

970

_....

0 207,110

SUB:06.01.9X Site Piping
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Thu 15 Sep 1994 U.S. Art.V Corps of Ergineers TIME 16:41:02
PROJECT HHYPCL: BANF0R0: ER PROGRAM - N AREA HYDRAULIC CONTROL

M AREA HYDRAULIC CONTROL SuMMARY PAGE 12
° PROJECT I NDIRECT SUMMARY - LEVEL 5 ( Rounded to 10's) '•

Site Piping

Extraction t Injection Neil

Groundwatel Collection & Co

SUB:20 Site Restoration

SUB:20.U4 Revegetwnon u'.t Plantlug

Revegetation and Plantiing

Site Restoration

SUB:21 oemobilization

SUS:21.02 Demobilize Personnel & Equipnient

SUB:21.02.02 Demobilize Trailers

Demobilize Trailers

Demobilize Persomel & Equi

SU9:21.04 penubilize lenp tan litles

Su9:21.04.02 Remove Decon Area

Renavc Ucam Area

Oemobilize Tenp Facilities

SUB:21.05 Disconnect tenpolary lltilities

Disconnect lenporary Utilit

SUB:T1.06 Post-Construction Suhmlttals

Post-[onstruction Subnittal

Demobilizetion

Fixed Price Contractur

OUANfIIt,Upl IOTAL DIRECT
-..-...-... ......................

OVERHEAD
......•--_.

PROFIT
.__.-..._

BOND
....---..

Bb TAX
_..-.--•_•

MAT MPR

---__•-.--._

TOTAL COSI UNI1 CUSI
___..-.-._---._...._-.-.-.-.

...........

383,000
.........

......... .

72,770
........ .

....... .

31,680
........

....... .

2,950

........ .

2,300

........

0

----- _..

492,680

3,107,400
___________

590,410
________

251,000
_ _______ _

23,790
________

18,700
____----- _

0
_______

3,997,290
_.____.._..

3,107,i00 590,410
_
257,000 23,790 18,700 0 3,997,290

___________ _________ _________ _______ _________ _________ ___...___.

10,000 1,900 830 80 60 0 12,860
........... ......... ......... ......... ......... ......... -----------

10,000 1,900 830 80 60 0 12,860

........... .

750
__ ___ __

........ .

160
_ __

........ ..

60

....... ..

10

...... ....

0

.....

0
__

-----------

960
--- --_ __ _ _

750

_____ _
140

________ _

60

________ __

10

_______ ____

0

_ __

0

---- --
960

.......... .

8.00 MR 1,810
___ _

.......

340
_

.....

150

.

10

------ ----

10

..__.

0

...

2,320 290.17
- --__ ____ _ _

1,810

______ _

340

_______ _

ISO

---- __ _

10

________ ___

10

______

0

------ --

2,320

.......... .

2,500

...... .

480

........

210

...... .

20

........ ...

20

......

0 3,220

........... .
4.00 EA 10,000

.. ..

........

1,900
.

.......

830

_ .___. _

80

.------- _._

60

._.___

0 12,860 3215.94
. ...... .

15,060
.

. ......

2,860

......... .

1,250

........

120 90 0 19,370
... ....... .
3,215,400

........
610,930

-------- .
265,930

..-----
24,610

--- ---
19,350

------
0

_....__._
4,136,220

^
^

d m

{--

J
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Thu 15 Sep 1994 U.S. Arery Corps of Engineers TIME 16:41:02

PROJECT HMYDCL: HANFORD: ER PROGRAM - M AREA HYDRAULIC CCNITROL
N AREA HYDRAULIC CONTROL SUMMARY PAGE 13

•• PROJECT INDIRECT SUMMARY - LEVEL 5(Rounded to 10's) "•

____ ...................... _ _..__.._... -------------- _------------------- -------- -------- -------- ..----- __-..._-------------------------------------
l1UANTITY U01F TOTAL DIRECT OVERHEAD PROFIT BOND B10 TAX MAT MPR TOTAL COS1 UNIT COSt

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

WMC Westinghouse Manford Conpany

WHC;02 Monitoring, Sanpling & Analysis

WNC:02.U8 Sapling Rad Cntmrtd Media 1-12

WIIr.:02.08.U2 Ground Water Analysls

Ground Water Analysis

WHC:02.08.03 lake Gromtd Water Salples

Take Ground Water Sanples

0 Sallpling Rad Cntentd Media
N
00 Monitoring, Sampling & Anal

WHC:06 Groundwater Collection Y Control

WHC:06.05 Operation and Maintenance

Operation and Maintenance

Groundwater Collection 6 Co

WHC:13 Annual Report

11MC:13.21 Annuel Repn t

WIIL:13.21.11 Prup.vc Annual Report (Yr 1)

Prepaic Artnuel Repurt (Yr I

WHC:13.21.12 Prepare Annual Report (Yrs 2-1

Prepare Annual Report (Yrs

Annual Report

Annual Report

88.00 EA 35,200 0

____

0

_____ ____

0

_____ ____

0

____

0

.__

35,200 400.00

d
......... .... ..... .... ... .... .... . ___ _____ ____ _____

24.00 HR 660 0 0 0 0 0 660 27.62 ^[71

____-35,860 ---

._ _.

_----

----- ---.

_.-- _._

_ _.o _

__.. _ .

----- ___

..__ .___

----- ..__

._.-__._

----

----

. _ .-35,860
___ _

W

35,860
a O O O 35,860

>

T
J

___________ ____

18,480

_____ ___

0

______ __

0

_____ ____

0

_____ ___

0

______

0

-----

18,480
-- ----------- ----

18,480

----- ---

0

----- ---

0

------ ---

0

------ ---

0

------

0

- -------
18,480

........... ......... .........
90,150 0 0 0 0 0 90,150

........... ......... ......... ....... ......... ........ .........

60,070 0 0 0 0 0 60,070
----------- --------- --------- --------- --------- --------- -----------

150,220 0 0 0 0 0 150,220

--------- --------- --------- -- - ----- --------- - ------- ---------
150,220 0 0 0 0 0 150,220
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Ihu 15 Sep 1994 U.S. Army Corps of Engineers TIME 16:41:U[
PIROJECI HHYDCL: MAMfWD: ER PROGRAM • N AREA HYDRAULIC LLAl1ROL

N AREA HYDRAULIC CONTROL sUMMARY PAGE 14
. •• PROJECT INDIRECT SUMMARY - LEVEL 5 ( RouMed to 10-s) ••

-..------- -------- --------------------- -------- ----- ---------- _._ ----- --.---------------------- ----- __--..__
DUANTITY Uql TOTAL DIRECT OVERHEAD PROFIT BOND Bi0 TAX MAT MPR IOTAL COST UNIT COST

----- ---- ----------- -.------------------------------------- ------------------------------------------- --------------------------------------- ---------------- ......

----------- -------- --------- --------- --------- --------- -----------

Westinghouse Hanford Canpen 204,560 0 0 0 0 0 204,560
........... ......... ---- ....^ -------- --------- -------. ----......-

BI^NFORD: ER PROGRAM 3,462,060 610,930 265,930 24,610 19,350 0 4,382,880
Suhcontractor MPR 301,940

SUBTOTAL 4,684,830
Project Manageuent/ConstrUGtion Mgnt 696,410

SUBTOTAL 5,381,240
Generel & Adnin/Cammn Support Pool 1,361,480

SUBTOTAL 6,742,720
Cantingency 2,359,950

Tn1Ai INCL OWNER COSTS 9,102,670

C7
0

p M

w 7^
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Thu 15 Sep 1994 U.S. Arm/ Corps of Engineers TIME 16:41:02

PROJECT HHYDCL; MAMFMD: ER PROGRAM • N AREA NYDRAULIC CONTROL
M AREA HYDRAULIC COYTROL SUMMARY PAGE 15

•• PROJECT DIRECT SIIMMARY - LEVEL 1(Aounded to 10's) ••

d

i^
^
4.

AMA Off-Site Analytical Services
SUB Ff.ed Price Contractor
NNC Westinghouse Hanford Conpeny

HANFORD: ER PROGRAM
Overhead

SUBIOTAL
Profit

SUBTOTAL
Band

SUBTOTAL
B&0 Tax

TOTAL INCL INOIRECTS
SuGcontrector MPR

SUBTOIAL
Prolect Mdnng.:m,ii/Construction Mgnt

SUBTOTAL

Generat & Admin/COamon Support PooL

SUBTOTAL
Conlingency

TOTAL INCL OWNER COSTS

QUANTITY 0OM LABOR
-------------------------------

EDUIPMNI
---------- ---

MAT7SUPP
---------------

UNIT CST
- ...............

TOTAL COST UNIT COST
.............•------._..__._.

0 0 0 42,100 42,100
13,550 2,920 7,010 3,191,920 3,215,400

150,880
.

0 0
---

53,680
-------

204,560
.............. .......

164,430
-----------

2,920

--------
7,010

----
3,287,700 3,462,060

610,930

4,072,990
265,930

4,338,920
24,610

4,363,530
19,350

4,382,880
301,940

4,684,830
696,410

5,381,240
1,361,480

6,742,720
2,359,950

9,102,670

U
0

dm

J
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Thu 15 Sep 1994 U.S. Anry Corps of Engineers TIME 16:41:02

PROJECT HHYDCL: MAMfORD: ER PROt7RAM • IB AREA HYDRAULIC CONTROL
M AREA BYDRAULIIC COMTROL SUMMARY PAGE 16

•• PROJECT DIRECT BUMMARY - LEVEL 2(IAotnded to 10's) ••

ANA Off-Site Analytical Services

ANA:02 Monitoring, Sanpling L Analysis

ottSite An.,lytical Seivices

SUB Fixed Price Contractor

SUB:01 Mohilitation & Preparatory Work
SUB:03 Site Work
SUB:06 Groundaater Collection L Control
SU8:20 Site Restoration
SUB:21 Demobilization

Fixed Price Contractor

WHO Westinghouse Hanford Conpany

WHC:02 Monitoring, Sanpling & Analysis
YHC:06 Groundwater Collection E Control
YNC:13 Annual Repoit

Westinghouse Menford Caapany

HANFORD: ER PROGRAM
Overhead

SnB1OtAI
Piot it

SUBTOTAL
Bond

SIIDTOTAL
BE0 Tax

TOTAL INCL INDIRECTS
Suhcontractor MPR

SUBTOTAL
Project Mangein,nt/COnstruction Mgnt

SUBTOTAL
General & AAnin/Comron Support Pool

SUBTOTAL
Contingency

TOTAL INCL OWNER COSTS

QUANTITY WM LABOR
. ....................-___..

EUUIPMNT
._._.___...._

MI/SUPP
__.____-___.._

UMIT CST
___-__.___.___.

TOTAL COST UN11 COSc
_.........-___.._.__...___.

0
.

0
.

0
.

42,100
.... ..

42,10U
------.... .......

0

... ......

0

.......

0

.. ..

42,100 42,100

9,600 1,820 7,010 11,000 29,420
0 0 0 53,520 53,520
0 0 0 3,107,400 3,107,400
0 0 0 10,000 10,000

3,950
-----------

1,110
___________

0
_________

10,000
___________

15,060
.__..____

13,550 2,920 7,010 3,191,920 3,215,400

660 0 0 35,200 35,860
0 0 0 18,480 18,480

150,220
_ ____

0
_

0 0
__

150,220
___ ___

150,880
___________

__________
0

___________

___________

0
___________

........ _
53,680

_________
204,560

---- .._...

164,430 2,920 7,010 3,287,700 3,462,060
610,930

4,072,990
265,930

4,338,920
24,610

4,363,530
19,350

4,382,880
301,940

4,684,830
696,410

5,381,240
1,361,480

6,742,720
2,359,950

9,102,670

0
0

dm

^• r
auD

I--

81
^1
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Thu 15 Sep 1994 U.S. Anary Corps of Engineers TIME 16:41:02

PROJECT HHYOCL: MANFORD: ER PROGRAM - M AREA HYDRAULIC CONTROL

X ARI'.A HYDRAULIC CONTROL SUMMARY PAGE 17

•• PROJECT DIRECT SUIMARY - LEVEL 5(Rourded to 10-s) ••

------

.........

_ ......................................... _ .

.................................................

------------------------ --------------------------

OIlANT1TY U0F1 LABOR EOUIPMNT
.................................................

-- --------

MAL/SUPP
................

------------- -._

UNIT CST
...............

______

TOTAL COST
....................

UNIT COS1
.........

ANA Ott-Site Analytical Services

ANA: 02 Monitoring, Saapling l Arwlysls

ANA: 02.u8 saapling Rad Contaminated Media

FMA: 02.08.02 Grurnd uater Analysis Yr 1-12

Ground! Water Analysis Yr 1-12

___________ __________

10.00 EA 0 0

__________

0
....

--------- __

42,100
...........

------

42,100
.____.-.._-

4210.00

Saapling Rad Contaminated Media

........... ...........

0 0

.......

0 42,100
...

42,100
...____.._

Monitoring, Sairyling L Analysis

........... ...........

0 0

...........

0

........
42,100

____-.-..__
42,100

Oft-Site Analytlcal Services
___________ ------ _

0 0

......

0 42,100 42,100

SUB Fixed Price Contractor

SUB: 01 Mobilization It Preparatury Work

50B :01.02 Mobilize Personnel i EQ.dpaent

SUB:01.02.02 Mobilize Trailers

Mobilize Trailers

Mobilize Personnel & Equipment

SUB:01.04 Setup/Construct Temp Facilitles

SI1B:01.04.01 Establish Facilities

SUB:01.04.01.02 Setup Trallers

Establish Facilities

SUB:01.04.02 Construct Decon Area

[-mr.truct Decon Area

--

0

------ ___

750

______ ____

0
___

_______

0
____

750
-----------___________ _

0

__________

750

________

0

_ ___

0 750

3,000 0 810 0
...

3,810

...........
3,000

....... .
0

......... ...
810

.....
0 3,810

......... .

24.00 MR 4,350

..........

1,070

....... ..

3,770

........

0 9,190 38L 43

d

0

7j
^• r
Y t-
^
J

5U8:01.04.03 Site Survey



IUa 1" sep 1994 U.S. Army Corps of Engineers IIME 16:41:U2
PROJECT HHYDCL HANFORD; EE PROGRAM - M AREA HYDRAULIC COMIROL

M AREA HYDRAULIC CONTROL SIIMMARY PAGE 18
•• PROJECT DIRECT SUMMAEy - LEVEL 5(Rourdetl to 10's) ••

..... ..........................._..__..._...---------- ..__..__..---- ...------- ---- ----- ---- ----- --

9UANTIiY UOM LABOR E'R11PMN1
........---------------- ..------------ -------------------- -------------- ---------------------------------

-- _ ...---- ----

IUI/SUPP
.-------------

----------------

UBIT CST
----------------

- ...._....

TOTAL COS1 UN11 COSI
---- ..---------------- ----

------ ..........

Site Survey 0 0

...........

0

..........

1,000 1,000
_______

Setup/Construct Tenp Facillties 7,350 1,070

_ .._...

4,580
----------

1,000

_.........

14,000

^

^

Su0:01.05 Construct Tenporery Utilities

Construct Teiryorary utilities

SUB:01.06 Pre-Construction St6mittels

PreCOnstruction Submittals

Mobilization & Preparatory Work

bUB:03 Site Work

S118:03.03 Earthwu, A

Earthwork

SUB:03.04 RoaGs/Parking/CUrbs/Ualks

Noad+JParking/Curbs/Llalks

Site Work

SUB:06 Growdwater Collection Y Cun4rol

5UB:06.01 Extraction & Injection Yells

S0B:OA.01.01 Well Drllling & ConSVUCtion

Well Drilling & Construction

SUB:06.01.04 Operatimo and Maintenance 3,6,9

Opciatlons aixl Maintcnance 3,6,9

SUB:06.01.9M Site Piping

........... ........... ........ ....... _

2,250 0 2,430 0

....... ........... ........... ..........

4.00 EA 0 0 0 10,000

-'----9,600 ------1,820 --7,010 --_--11,000

.......... ........... ........ -----------

0 0 0 5,000

___________ ___________ ___ _ .._ ------ ..

0 0 0 48,520
........... ........... ........... ...........

0 0 0 53,520

___________ ___________ ________ ___________

14.00 EA 0 0 0 2,563,400

0 0 0 161,000

4,680

10,000 250U.0u CJ

-----29,420 0

Pt

4-

.___._.__.
5,000

48,520

53,520

2,563,400 183100.011

161.000
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Ihu 15 Sep 1994 U.S. Army Corps of Ettgineers TIME 16:41:02
PROJECT MMYDCL: NANFOIIDB ER PROGRAN - N AREA NYDRAOLIC CONTROL

_ N AREA HYDRAULIC CptIROL SUMMARY PAGE 19
•• PROJECT DIRECT SUMI4AR1 - LEVEL 5(Rourded to 10's) ••

--------- --- ---

.-_------------------ __.---

------------------------------- ---------------

._.-
_----------

gUANTITY 110M
- ----------------

----- ---- -------------
__

LABOR EWIPMNI
----------------- -------------

__._.---
MA1/SUPP

-- _--------- ...

------- ---------

UNIT CST
..------------- --

._.-.--- _
TOTAL COST

------ ._.------ ---
I1MI1 COSI
---------

Site Piping

---- ____
0

____
0

______
0

---- ______
383,000

______
383,000
..._-___

Eztract(on & injection Nells
___________ ____

0

_______

0

____-----

0

___ _

3,107,400
-. ---

.

3,107,400
----_-_.

Groumwater Collection L Control
____

0

_______

0

___ ----
0

._ ----
3,107,400

.
3,107,400

SUB: 20 Si te Restotation

SUB: 20. 04 Revegetation and Planting

Revegetation and PLanting
........... ..

0

.......

0

...........

0

.........

10,000

-----------

10,000
------ ------

Site Nestoration 0 0 0 10,000 10,000

SOB: 21 Oemobilizetion

d w i7SU8: 21 .02 Demobilize Persomel & Equi(mmt ^, r

°° a
5u8: 21 .02. 02 Demobili:e Trailers

---------- ---- ------ ----------- ----------- ..._-____..
Oemubilize Trailers 0 750 0 0 750

Demobilize Persomel L Equipment
........... ----

0

-------

750

- _ - - _ . _ _ _ _-

0

-------- ._-

0

__-----_.._

750

SUB :21 .04 D rnobilize lcnp Facilities

bI1D :21 04. U2 Bcruovc UcLan Arue

Nemove Decon Area 8.00 NR

______ ____

1,450

_______

360

_____

0

___________

0

._.--

1,810 225.72

Oemobilize Temp Facilities
___________ ___

1,450

_______

360

__________

0

___________

0 1,810

SU8 :21 -05 Disconnect leuporary Utilities

Disconnect Teoporary Utitities
----------- ---

2,500
-------

0

---- _
0

.--_---_---
0 2,500

SU8 :21 .06 Post-Construction Submittals

Post-[onstruction Submittats 4.00 EA

----------- ---

0

------

0
_ ._--__-

0
_--_-_-__--

10,000 10,000 2500.00

Demabilization
----------- ---

3,950
... .

--------
1,110

-----------
0

-----------
10,000

--..--___
15,060

-
Fued Price Cnntractor

... ... ....
13,550

........
2,920

.-_
7,010

-_---...__-
3,191,920

.-..-
3,215,400
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Thu 15 Sep 1994 ^ U.S. Arey Corps of Enqineers TIME 16:41:02
PROJECT HRYDCL: NAREORD: ER PIAOGRAM - N AREA HYDRAULIC CONTROL

N AREA NyDRAIOLIC C0NTR0L SUMMARY PAGE 20
•• PROJECT DIRECT SUMMARY - ILEVEL 5 ( Rourded to 10's) •"

--------- ---

__----- _ . _ ._..__._..._...__..._-...._.

-- ------------ ________........... ----------

..___.....__......_-....._._._..__.._._..._..-

OUANTIIT UOM LABOR EOIIIPMNT
----------------------------------- ----------- __

....-.---

MAT/SUPP
---------------

-------_-.._._----
UNIT CST

-- ---------- ----

----__
TOTAL COSI

------ ------ _
UNIT COSI
_________

NHC Nestinghouse Hanford Company

NHC: 02 Monitoriny, Saapling & Analyxin

uHC: 02. 08 Sampling Rad [ntmttd Media 1-12

uuC: OL. 00.02 Gruurd Y.uer Amrlyr.is

Ground Water Analysis
.......... ....

88.00 EA 0

.......

0

......---

0

-----------

35,200

------- ._.

35,200 400.Ou

WIIC :02. 08.03 Take Groonl Nater Sanples

^

Iake Ground Water Samples 24.00 NR 660 0 0 0 660 27.62 o m
Sampling Rad CntaMd Media 1-12

----------- ----
660

--- ---
0

- ---------
0

-----------
35,200

--- -------
86035- _- _

00 Monitoring, Sampling & Analysis 660 0 0 35,200 35,860
>

WHC :06 Groundwa[er Collection & Control ^

uHC :06. 05 Operation and Malntenence

Operation and Maintenance

___________ ---

0

------ __

0 0

-----------

18,480

....._

18,480

Groundwater Collection & Control
___________ ___

0

________

0

___________

0

__________

18,480
----------

18,480

WIL 13 Annaal Repurt

WHC :13 .21 Annual Reporl

uHC :13 .21.11 Prepare Annual Report (yr 1)

Prepare Annuel Reporrt ( Yr 1)
---------- ---

90,150
------ _

0

..---

0
.__-..._...

0 90,150

WMC :13 .21.12 Prepare Annual Report (Yrs 2-12)

Prepare Annual Report (Yrs 2-12)
.......... ---

60,070
--------

0

..--------

0

-----------

0

..__ ..___.

60,010

Annual Report
___________ ___

150,220

________

0

___________

0

__________

0

---- __._-_

150,220

Arrnual Report
........... ...

150,220

........

0

---

0

-----------

0

.. ___ ...

150,220



q`F 1^^q;. ^`^

Ihu 15 Sep 1994 U.S. Army Corps of Engineers ^ TIME 16:41:02
PROJECT MNYDCL: NANEOIIDt ER PROORAN - N AREA HYDRAULIC CONTROL i

N AREA HYDRAULIC CONTROL SUMMARY PAGE 21
•` PROJECT OIRECT SUVIARY - LEVEL 5 (Rounded to 10's) •• I

d

^
O

Westinghouse Hanford Coqeny

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Protit

SUBTOTAL
Boncl

SIIBTOIAL

B&O Tax

TOTAL INCL INDIRECTS
Sutcontrector MPR

SUBTOTAL
Project ManayemmnUConstruction Mgnt

SUBTOTAL
General & Adnin/Comnon Support Pool

SUBTOTAL

Contingency

TOTAI. INCL OYNER COSTS

QUANTITY U011 LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST Will COS1
............... .......----------------------- ----- ------------------------------------- ----------------

----------- ------- ....------ __ _ _.._L_

150,880 0 0 53,680 204,560

164,430 2,920 7,010 3,287,700 3,462,060
610,930

4,072,990
265,930

--4,338,920
24,610

4,363,510
19, ]•50

4,382,880
301,5'40

4,684,830
696,4.10

5,381,i:40
1,361,480

--6,742,720

2,359,950

9,102,670

d
^

d M

y ŝ
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Ih.i 15 nep 1994 U.S. Army Corps of Engineers IIMI 16:41:Ilt
PROJECI MNYUCL: MANEOIID: ER PROGRAM - M AREA HYDRAULIC CONIROL

DETAIILD ESTIMATE N AREA HYDRAULIC CONTROL DETAIL PAGE 1
ANA. Off-Site Analytical Services

ANA:02. Monitoring, Saspling & Aralysis DUAMTY IIDM CREW ID LABOR E4UIPNNT MAI/SUPP UNIT CST TOTAL COST UNIT COST
------------------- .........................--------------------------- ----- -------------------------------------------------------------------------------------------- ..

ANA. Off-Site Analytical Services
ANA:02. Monitoring, 5aapling & Analysis

ANA:02.08. Sasplitg Red Contminated Media
ANA:02.08.02. Ground Water Analysis Tr 1-12

Asstnpt i ons:
1. Assuue canpling of 7 monitoring wells on a semiamual basis for the

12-year lifecycle.
(14 sanples)

2. Assime annthly performance monitoring of 7 wells for the
12-year lifecycle.
(84 sasples)

- lotal sanple^ = 98

3. All on-site sanple analyses performed by NNC mobile lab

4. 10X off-site verification analysis of reduced analyte List with CLP
protocol.
(10x of 98 = 10 es)

ANA Analyse LLW Sample - Off-site 0. 00 0.00 0.00
Lab 10.00 EA 0 0 0

.........
Ground Water Analysis Yr 1-12 10.00 EA

.. ....

0

....... ..

0

........

0

.........
Sanpling Rad Contaminated Media

.. ...
0

....... ..
0

.........
0

........
Monitoring, Sanpling L Analysis

... ....

0

....... ..

0

.........

0
________

Off-Site Analytical Services

___ ____

0

______

0

___ __._

0

^

^

4210.00 4210.00
42,100 42,100 4210.00
------

-----4 2,100

------
-----42,100 4210.00

-----

42,100
...........

..-_.._-
42,100

.._.....__

42,100
-----------

42,100
-._.___._.

42,100 42,100

d
^

J--
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ihu 15 Sep 1994 U.S. Army Corps of Engineers TIME 16:41:02
PROJECT NMTDCL: IBANFORD: EE PROGRAM • M AREA HYDRAULIC CONTROL

DETAILED ESIIMAIE M AREA HYDRAULIC CLIMIROC DLIAIL PAGE 2

^ SUB. fixed Price Contractor

................----------- ------------ -------- --------- ._---...------- ---------------------------- _-__-_--------------------- ...---------.-_--.--
SuB:01. MobllizaHon L Preparatory Work DUANIy Upl CREW 10 LABOR EDUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
------------ -------------------------------------------------------------- ------------------- -------------------------------------------------------- ---..-__...-....---

SUB. Fixed Price Contractor
SUB:01. Mobilization It Preparatory Nork

SUB:01.02. Mobilize Persmnel A Equi{nent
SUB:01.02.02. Mobilize Trailers

fPC 53 Mobilize Field office Trailer 0.00 250 00 0.00 0 00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 IT 250 250.00

EPC S3 Mobilize Oecon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

Mobilize Trailers
-----------

0
--------- -

750
------- --

0
-------

0
-----------

750

(7 Mobil.re Personnel i Eqoipnent
-----------

0
------- ---

750
----- -

0

------
0 750

N
^
IJ

d

0
d̂̂ m

> 1--

61
J



L L

Thu 15 Sep 1994 U.S. Arwy Corps of Etqineers TIME 16:41:02
PROJECT MMYDCL: HANFORD: ER PROGRAM - M AREA HYDRAULIC CONTROL

DETAILED ESTIMATE N AREA HYDRAULIC CONTROI DETAIL PAGE 3
SUB. fixed Price Contractor

.............-----

SU8:01. Mobilisation A
.......................

------- .__------- ..._...___..--

Preparatory Work
...............................

------ .__.--------- ._--------- ....__..__..._.....

OUAR11 IMIN CREW 10 LABOR EOIFIPMRT
.......................................................

.._.....___.__._

MAUSUPP
................

..___.____.___

UNIT CST
................

____.._._._____.____

TOTAL COSI
....................

.

UNIT COST
........

SUB:01.04. Setup/Construct Teap Fecilities
SU8:01 .04.U1. Establish Facilities

SUB:01.04.01.02. Setup Trailers

M FP[ S3 Setup Fie1C Office Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269.5U

M FPC S3 Setup Storage Trailer

M FPC S3 Setup Decon Trailer

Setup TraiLers

0 Establish Facilities
N^

1.00 EA

1.00 EA

1000.00
1,000

1000.00
1,000

3,000

3,000

0.00
0

0.00
0

0

0

269.!0
270

269.50
270

809

809

0.00
0

0.00
0

0

0

1269.50
1,270

1269.50
1,270

3,809

3,809

1269.50

1269.50

U
0

d m

a 4-
o
J
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TMu. 15 Sep 1994 U.S. Army Corps of Enpineers TIME 16:41:02
PROJECT HMYDCL NANFORD: ER PROGRAM - N AREA HYDRAULIC CONTROL

DEIAIIID ESIIMAIE N AREA HYDRAULIC CONTROL OIIAII PAGE 4

SUB. Fixed Price Contractor

................_._.

SUE1:01. Mobilizatiion
------- -------------

.._

&
---

.---------------- ---------- .__S_.___._------------ ------ ._...--------

Preparatory Work qIANTY 110N CREW ID LABOR EOUIPMNT
---------------- -------------------------------- ------------ -------------------------

---------

MAT/SUPP
---------------

-----------------

UNIT CST
------- ........._

---- __---- ......

TOTAL COST
_.__._..__....--_._

..._.._

UNIT COST
......_.

SuB: 01. 04.02. Constnat Dec. Area
11ork to be Performetl:
Construct decontamination area/pad for equipment ard vehicles.

Crew and Equipment:
fixed Price Contractor: iGroup 6 Operator, 3 Group I Laborers,

ud 3 Gioup 2 Laborers
Equipment: 1 backhoe, I pickup truck

Dutput: I
Assuned duration for this amtivity is 3 Lrew days.

FPC S3 Latwrer Group - 1 25.20 0.00 0.00 0.00 25.20
- 3 ea 72.00 MR 0029 1.814 0 0 0 1,814 25.20

0
^ FPC S3 Laborcr Group 2 25.50 0.00 0.00 0.00 25.50 (^ m

- 3 ea 72.00 HN 0030 1,836 0 0 0 1,836 .•.. ^.^y
!O , C_

FP[ S3 Giuup6 Power Equipment Operator 29.10 0.00 0.00 0.00 29.10
- 1 ea 24.00 MR 0039 698 0 0 0 698 29.10 ^

FPC S3 Small iools - 2 ea 0.00 1.19 0.00 0.00 1.39
48.00 HR AMIKx020 0 67 0 0 67 1.59

FPC S3 TRK,NUY,4K4,F250,3/4T,8800 GW 0.00 7.31 0.00 0.00 7.31 1
4K4 3/4 TON PICK-UP 24.00 MR T5010004 0 175 0 0 175 7.71
- 1 as

FPC 53 MYO EKf.AV,1Nk M1D,.5 CY BKT,6X4 0.00 34.44 0.00 0.00 34.44
HYONO-SCOPIC I ea 24.OU MN M30BAOU1 0 826 0 0 826 34,

M FPC 53 Construction Materials/Supplies 0.00 0.00 2156.00 0.00 2156.00
Allowance 1.00 LS 0 0 2,156 0 2,156 2156.00

M FPC 53 Allouance for Tank 0.00 0.00 1617.00 0.00 1617.00
Assumc 1000 gul plastlc tank 1.00 EA 0 0 1,617 0 1,617 1617.01)
for water collection

........... ...
Con,vuct Deron Area 24.00 MR 4,349

........
1,069 3,773

....--_- _
0

...

9,190 301.93
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lAU 15 Se 1994 U.S.'P Army Corps of Enqineorc TIME 16:41:02
PROJECT MXYPCL: HANFORD; FR PRUBRAN - M AREA HYDRAULIC CONTROL

OEIAIIkD ESTIMATE N AREA HYDRAULIC COMIROI. UEIAII. PAGE 5
SUB. fitied Price Contractor

SUB:01. Mobilitation & Preparatory Work qIAMTT UCM CREW ID LABOR IiGU1PMNT MAI/SUPP UN11 CST TOTAL COST UNIT COST
-------------------------------- ------------ -------- ----------

----------------------- .------- ._------ .-------------------------- .------------------------
...._....__..

SUB:01.04.03. Site Survey

FPC S3 Allo.ance for Site Survey 0.00 0.00 0.00 1000.00 100U.00
1.00 LS 0

--- ----
0
.

0
...

1,000
. .

1,000 1000.00
._... -- ..---

Site Survey 0

_ ........ .
0

...... .
0

..... . ...
1,000

.__ _
1,000

Setup/Construct ieiry Facilitiea 7,349
------ _

1,069

__________

4,582

__________

1,000

_..._..._._

13,999

N^

d

0
dm
;3:,

a

Ĵ
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Thu 15 Sep 1994 U.S. ArAry Corps of Erpineers TIME 16:41:02
PROJECT MNYDCL: HANFORD: ER PROGRAM • N AREA BiyDRAULIC CONTRDL

DETAILED ESTIMATE N AREA HYDRAULIC CONTROL DETAIL PAGE 6

SUB. Fixed Price Contractor

SoB:01 Mobilitetlon It Preparatory Work pUANT1 LN711 CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COSI
_____________________________________________________________________..__.._.___.._..___..__._.._.__.__.._...____._.._._._....._.__..____...__.__.__.___.______..__..____.

SUB:01.05. Con.truct Temporery Utlllties

M FPC S3 Allowunce for Tenponry Power 1.00 0.00 1.08 0.00 2.08
500.00 LF 500 0 539 0 1,039 2.08

M FPC S3 Allow.mco tor tclephonc 0.50 0.00 0.54 0.00 1.04
500.00 if 250 0 270 0 520 1.04

M FPC 53 Allowznce for Tnryorary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 IF 1,500 0 1,617 0 3,117 6.23

Construct Tenporary utilities
___________ -

2,250

-----------

0

_....... --

2,426

---------

0

----- _..._

4,676

^
I'J

â

d
^

dm

^
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Thu 115 Sep 1994 U.S. Army Corps of Engineers TIIME 16:41: 02
PROJECT RRYDCL: NANFOROt ER PRDGRAM - B AREA HYDRAULIC CONTROL

DETAIILED ESTIMATE R AREA MYDRIUIILIC CONTROL DETAIL PAGE 7
SUB. Fixad Price Contiractor

..
_ .................

SUB:01. Mobiliaetion {
-----------------------

................................
Preparatory Work
---------------------------------

.................................................._
Ol01NlY U0M CREW ID LABOR EOUIPMMT
------- .-----------------------------------------------

-.... _ ---------

MAT/SUPP
-------------- -

----------------

UNIT CST
----------------

- -------- ..__ .-..

TOTAL COST
--------------- -----

_ .__----
UNIT COST
....-_...

SuB:01.06. Pre-Construction Suhmittds

FPC S3 Allo.ance for Pre-Cornatruction 0.00 0.00 0.00 2500.00 2500.00
Submittels by FiseA Price 4.00 EA 0 0 0 10.000 10,0110 2500 .00
Contractor

Pre-Construction SuGuittals

.......... ....

4.00 EA 0

......

0

..........

0

...........

10,000 10,000 2500 .00

Mobilixation & Preparatory Work
.......... ....

9,599

.......

1,819 7,007
---------

11,000

_...-.-.-..

29,424

0
IJ
^

d
0

dm

^̂
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th° 16 S,.'p 1994 U.S. Anq Corp of Engineers TIME 16:41:02
PROJECT MMYDCL: MANFORD: ER PRO6RAN - N AREA HYDRAULIC CONTROLDETAILLD ESTIMATE N AREA HYDRAULIC CONTROL DETAIL PAGE 8

SUB. Fixed Price Contractor

----------_ ...------- ..------------ _____---------------- ----------------
_______ _..------------------ ----------------------- _.

SUB:03. Site Work OIMNTI UOM CREW ID LABOR EGIIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST-------------------------- ------------------ ---------------------------------- ------------------------------ ----------------- ----•-.---..-._-..----.-..---....._.-.._-.-.

SUB:03. Site uork
SUB:03.03. Eerthuork

FPC S3 AU owarxe for Site Preparetlon

Earthuark

0
N
^^

0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

........... ........... ._ .._----- --------- -----------
a 0 0 5,000 5,000

d
C

om
w z
y 4-
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Thu 15 Sep 1994 U.S. Arary Corps of Erqirleers LIME 16:41:02
PROJECT HHIUCL: HANFORD: ER PROGRAM • if AREA HYDRAULIC CONTROL

DEUIILLD ESLIMAIE M AREA HYDRAULIC CORTROL ULIfAII PAGE 9
SUB. f1ee0 Price Contrrmtor

.................------

SUB::03. Site 11ork
.......................

------------ ---------------

...........................

--- .....______.._.-------- ----- ----- ----- ---- ---- ..

DUARTY LA1M CREW 10 LABOR EDUIPMNT
............................................................

____...---------

MAT/SUPP
................

-- -------- .___.

UNIT CST
...............

..----- ---- ._

TOTAL COST
....................

....

UNIT COST
.........

SUB:03.04. Roatls/Parkin0/Curbs/walka

FPC 53 Allowence for Access Road 0.00 0.00 0.00 10.00 10.00
400.00 Sr 0 0 0 4,000 4,000 10.00

FPC 53 Access Roads to Wells 0.00 0.00 0.00 2.12 2.12
Assune 1500 lf of road per 21000 LF 0 0 0 44.520 44,520 2.12
well, 10 It wide, native
eeterials
1500 lf/well . 14 wells =
21,000 Lf

Rouds/1•errking/Curbs/Nalks
........... ....

0

.......

0

.........

0

..........

48,520
. _ ..____..

48,520

SitL- Nork
........... ....

0

.......

0

.........

0
..........

53,520
----------

53,520
d

0

a
61A
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Ihu 15 Sep 1994 U.S. Arsry ICOrps of Enpineers TIME 16:41:02
PROJECT NM YOCI: NANFOROi IER PROGRAN - N AREA MYDRAULIC CONTROL

DEIAIIED ESTIMATE M AREA HYDRAULIC CONTROL uEIAIL PAGE 10
SUB. Fixed Price Contractor

..........--------

Su6:06. Grouvlueter Col
....................

--- ........--------------------

lecition B Control
.................................

-- ...

YIIAN
....

...

Tt
...

....--------------- ----- ..---- ------- ___.._

U0F1 CREW ID LABOR ELRIIPMNT
..............................................

_.. --------

MAT/SINP
................

- ---------- ..-_
UNIT CST

................

_..___...___.

TOTAL COST
.................

UNIT COST
.........

SUB:06. Groundweter Collectlon L Control I
SUD:06.01. Extraction IT Injection Yells ,

SU8:06. 01.01. Well Drilling L Constructi on

FPC 53 Drill/Instail Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Notre: 7 new extraction 3262. 00 LF 0 0 0 2,28j,100 2,283,400 700.00
welils and 7 new injectlon wells,
233 ft deep, 8 in diemeter, i
screened for 50 ft. Unit cost
is assumed to include handlinB
and packaging of contaminated i
well cuttings, transport
to the disposal facility, and
associated disposal fees.

FPC S3 Allowance uell Head Covers 0.00 0.00 0.00 1000.00 1000.00
Assune manhole type cover at 14. 00 EA 0 0 0 14,000 14,000 1000.00
each well head I

FPC sS Allouance for ilcll Puips -50 Bpn 0.00 0.00 0.00 3000.00 3000.00
7. 00 EA 0 0 0 21,000 21,000 301

FPC 53 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00
Connections at Well Neads 14. 00 EA 0 0 0 160,000 140,000 10000.00

FPC 53 Allowance for Water Level 0.00 0.00 0.00 1000.00 1000.00
Monitoring instrumentation 35. 00 EA 0 0 0 35,000 35,000 10001.00
Assune S piezometers per
extraction well using well
poiu[s

FPC 53 Alluwance fur ucll le:.ttng 0.00 0.00 0.00 5000.00 5000.00
14 .00 EA 0 0 0 70,000 70,000 5000.00

uell Orilling e Construction 14 .00 EA
........... ...

0

........

0
---

0
-----------
2,563,400

._-.__.__

2,563,400

^
O

183100.00

d
^

dm

f--
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Thu 15 Sep 1994 U.S. Araq Corps of Etqfneers TIME 16:41:02
PROJECT NMTDCL: NANFORD: ER PROORAM - N AREA HYDRAULIC CONTROL

DETAILED ESTIMATE M AREA HYDRAULIC CONIROL DETAIL PAGE 11
SUB. Fixed Price Contractor

..........--

SaB:06. Gruurdwater
...................

------------------------------------

Collection & Control
..................................

-- _ -------- -------- ----------- ----

OIIANTY UOM CREW 10 LABOR EDUIPMNI
.......................................................

--------

MAT/SUPP
................

----------------

UNI1 CST
................

------ ....,.

TOTAL CO51
....................

UNII CDSI
.........

SIIB: 06.01.04. Operations and Maintenance 3,6,9

FPC 53 Allowance for Well Workover 0.00 OI.00 0.00 10000.00 1U0uU.pU
Assune 1 every 3 yrs for each 14.00 EA 0 0 0 140,000 140,000 101)00.00
welt for the 12-year lifecycte
Workovers in years 3,6,9

FPC 53 Allowance For Welt Pury 0.00 [1.0U 0.0U 300U.OU SUUUuU
Ansune 1 rynp replacement per 7.00 EA 0 0 0 21,000 21,000 300U.00
extraction Nelt every three
years for the 12-year
tifecycle. Purp replacement
in years 3,6,9

Op-rations and Malntenance 3,6,9 0 0 0 161 000 161 000 d, ,
O

r^ m

^^ ^• r

J



.l,C4q,5 d,.^'3 K Fy

Ihu 15 Sep 1994 U.S. Arsq Corp. of Engineers TIME 16:41:0[

PROJECT HHYDCL: HANFORD: ER PRODRAN • N AREA HYDRAULIC CONIROL
DEIAILnO ESTIMATE N AREA HYDRAULIC CONTROL DETAIL PAGE 12

SUB. Fixed Price Contractor

_ ..

SUB:06. Grourclwater
--------------------

--

Col
---

_ _----------- ----------------

lection L Control
---------------------------------

---- ____-------- ------------ _----------- _____

41ANTY t1011 CREW ID LABOR EWIPMNI
--- .................................... --------------

-------

MT/SUPP
---------------

-------- ....__.___

UNIT CST
- ----------------

_-----_..______-_-

TOTAL COST
------ ------------

UN11 COST
........

SUB: 06. 01.9R. Site Piping

FPC S3 Allouance for Piping From 0.00 0.00 0.00 18.00 18.00
extraction welt to 10500 LP 0 0 0 189,000 189,000 18.00
consolidation facility.
Assume 1500 If of tlouble
wall PVC piping per extraction
well.
1500 If/well x 7 wells = 10500
If

fPC S3 AIL„w.ince for Leak Detection 0.00 0.00 0.00 5000.00 500000
1.00 ES 0 0 0 5,000 5,000 5000U

FPC S3 Allowance for Force Main 0 00 0 00 0 00 18 00 18 00 ^
Discharge Piping 10500 LF

.
0

.
0

.
0

.
189,000

.
159,000 18.00 ^

Assume 1500 If of dn61e-Nell d^
PVC piping per injection well. w^
1500 If7vell x 7 wells = 10500

^ If

i ,
.___..._. -.... _-____ .-_.__-. ____

___ D
4D

Site Piping
0 O O

383,000 3B3,000
^

--- --- _.__ ________ ___________ ___....._..
Extraction t Injection Wells 0 0 0 3,107,400 3,107,400

...
Groundweter Collection & Control

........... ...

0

........

0

...........

0

...........

3,107,400

_. __.___

3,107,400
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PROJECT NnTDCI: RANfORDf IER PROGRAM - M AREA HYDRAULIC CoNfRUI

UEtAI11D ESTIMATE M AREA HYDRAULIC COFITROL OtIA1L PAGE 13

SUB. fiAn! Price Contractor

5uB:20. Site Restoration DIIANTT tIOM CREW ID LABOR EWIPMNT MAUSUPP UNIT C51 TOTAL C0S1 uNIi COSI
------------ --------------------- ------------ ---------------------------- ----------------------------------- ................................ _._._______.._....__....__

SUB:20. Site Restoration
SUB:20.04. Revegetation and Planting

FPC S3 Allowanre for Site Restoration

Revegetation and Planting

Site Restoration

0

0.00 0.00 0.00 2.00
5000.00 ST 0

___________
0 0

_ ______ .
10,000

... ______

0 0

_

0 10,000

0 0 0 10,000

2.00
10,000

10,000

10,000

200

d

0
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Thu 15 Sep 1994 U.S. Army Corps of Engineers TIME 16:41:02
PROJECT NNYDCL: BaNfORD: Eft PROGRAM - N AREA HYDRAULIC CONTROL

DETa1llD ESTIMATE H AREA HYDRAULIC CDYTROE UE11IL PAGE 14

SUB. flned Price Contrector

............._____.

SuB:21. Denobilization

'--'-- " - - '.._..._.

.__..._._...._..----- ----- ....._

.-. - ----- - -----------------

____...___.......------- ----- ----------

OUIINTY lIDM CREY ID LABOR E

---'-" ----.-..'--------'-----....- ----

_._....__

Ol11PMNT

------'^--

_._.__..--------

MaT/SUPP

----...-•--'----

-- ._.__.____.___

UNIT CST
'-'--'._.-.-----

.._...

TOTAL COST
----" "-_....

uNll COST

--- '--'

SII9:21. De+mbVl ixation I
SuB:21.02. Oenoblllze Persornel & Equipaent

SUB:21. 02.02. Demobilize Trailers

FFC Si Demab lield Officc Trailer 0.00 250.00 0.00 0.00 250.OU
1.00 EA 0 250 0 0 250 250.UU

FPC S3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 Ea 0 250 0 0 250 250.00

FPC S3 Denwb Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 Ea 0 250 0 0

.....
250

_.__...____
250.00

Demobilize Trailers
........... ....

0

.......

750

.........

0

......

0 750

Derm4hilize Personnel i Equipwent

........... ...

0

.......

750
.------

0

........

0

._.......__

750
I^

^.

d

^
dm
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Thu 15 Sep 1994 U.S. Arw/ Corps of EFlpioeers TIME 16:41:02
PROJECT HHYDCL: HANFORD; ER PROBRAM - N AREA NTDRAULIC CONTROL

DETAILED ESTIMATE N AREA HYDRAULIC CONTROL DETAIL PAGE 15
SUB. flxed Price Contractor

_ ..
5UB:21. Denqbillaati
...................

_..

on
...

_-_ ..._..__..._._.____..___...___..._.._......_.___._.._-...__._.._-..__..___....._

OUAMTt I)IOM CREW ID LABOR ERUIPMMT
.......................................................................................

__
------IIAT/SUPP

................
-----------------UNIT CST
................

------------
_ _ -__

TOTAL COST
..................

._._

UNIT COSI
.........

St1B:21.0 4. Demobilize lemp Fecilitiea
Sue: 21. 04.02. Resnve Decon Area

uork to be Perfonaed:
Remove deconteminatfon area/ped for equipment ard vehicles.

Crev and Equipcent:
fixeA Pnce Contr4ctur: 1 Group 6 Opurator, 3 Group 1 Laborers,

nd 3 Grmp 2 Laborers
Equipncnt: 1 beckhoe, I pickup truok

Output:
Assuned duration for this activlty is 1 uew day.

FPC 53 Group-6 Power Equipment Operator 29.10 0.00 0.00 0.00 29.10
- 1 ee 8.00 FiR 0039 233 0 0 0 233 29.10

FPC SI Laborer Group - 1 25.20 0.00 0.00 0.00 25.20
3 ea 24.00 HR 0029 605 0 0 0 605 25.20

W ^,• r
t-A FPC S3 Laborer Gruup - 2 25.50 0.00 0.00 0.00 25.50

3 ea 24.00 UR 0030 612 0 0 0 612 25.50
O^̂

FPC S3 NYD EXCAV,TRK MTD,.5 C1 BKT,6X4 0.00 34.44 0.00 0.00 34.44
N1DR0-SCOPIC - I ea LOU MN 11308A001 0 275 0 0 275 34.54

FPC Si TRK,NU1,4K4,/250,3/41,9800 GVW 0.00 7.31 Il.llO 0.00 /.51
4X4 3/4 TON PILK-UP 8.011 IiR 1501111104 0 58 0 0 58 /51
. 1 ea

Iv(_ 63 Snall lual. ^ i... 0.U0 1.39 U.UU U.00 1SY
16.011 uw tM15M020 0 22 0 0 22 1.59

........... ...
Nrnnvc Dcrun Aicu 8.00 NR 1,450

.......
356 0

.__.._....
0 1,806 225.72

Ucmobilize leinp Facilli:les 1,450 356 0 0 1,806
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PROJECT MMYUCI: HANFORD: ER PROGRAM - H AREA HYDRAULIC CONTROL
DETAf1ED ESTIMATE M AREA HYDRAULIC CONTROL UEIAIL PAGE 16

SUB. Flxad Price Cootrector

.....................

SUB:21. Deauhilixetion
.......................

.............................

................ .--------------

......

OUAM
-------

..............................................

TY U0M CREW ID LABOR EOUIPMMT
------------------------------------------------- .

...........

MAT/SUPP
..._..----------

................

UNIT CST
..............

....................

TOTAL COST
------------------ .

.......

UNIT COST
.........

SUB:21.05. Discomect Tanporary Utilities

M FPC 53 0.eonve Teaporary Power 1.00 0.00 0.00 0.00 1.00
500. 00 LF 500 0 0 0 500 1.00

M FPC S3 Renuvc Telephone 1.00 0.00 0.00 0.00 1.00
500. 00 LF 500 0 0 0 500 1.111)

M FPC S3 Remove Tenporary water 3.00 0.00 0.00 0.00 3.00
and Sewer Service 500. 00 LF 1,500 0 0 0 1,500 3.00

Disconnect Tcvmorary Utilities
___________ ____

2,500
_______

0
...... _ _-

0

_.._...-_.-
0 2,500

d

0
o^

d
^

dm
w ^
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PROJECT HHTDCL: RANFORD: ER - N AREA HYDRAULIC CDNTROL
DEInIIED ESTIMAIE N AREA HYDRAULIC CORIIROL DEIAIL PAGE 17

SUB. Fiaed Price Contractor

SUB:21. Denobillzation
-----------------------

_._...__. _ .............

-- --------------------- --------

.... -- ------- .....------- _.._____.

QUANTY I10F1 CREW ID LABOR EDUIPMNI
-------------------------------- .........__.------------

...._..---------

MAI/SUPP
-- ......._....

-------- -------

UNIT CST
........._..____.

-- ...

TOFAL COSI
...__.........._____

UNII COST
...._.._.

SUB:21.06. Post-Construction Suhnittals

VPC 53 Allovance for Post-Construction 0.00 0.00 0.00 2500.00 2500.00
Submittals by Fixed Price 4.00 EA 0 0 0 10,000 10,000 2500 .00
Cuntractor

PoSt-Constructlop Subllllttels
........... ....

4.00 EA D

.......

0

. ----------

0

-----------
10,000

---- _._._.

10,000 2500 .00

Dennbilization 3,950
...... .... ....

1,106
. ...

0
.. ...

.

10,000
....... ..

15,056
--------

Fixed Price Cootractor
.
13,54E

...

2,925

.....
7,007

. .
3,191,920 3,215,400

0
t;J
0
J

d

0

w %v
^• r
Y `D
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Thu 15 Sep 1994 U.S. Army Corps of Engineers TIME 16:41:02

PROJECT HHYDCIU NANFORDL ER VNOBRAM - N AREA HYDRAULIC CONTROL
DETAILED ESTIMATE N AREA HYDRAULIC CaNTROL DETAIL PAGE 18

WHC. Westinghouse Hanford Compeny

uHCn02. Monitoring, Ssnnpling L Analysis q1ANTY tIDM CREW 10 LABOR EDIIIPMNT MAT7SUPP UNIT CST TOTAL COST UNIT COST

........................................................................................................................................................................

C7
ta
O
W

uli[. Westinghouse Hanford Cortpeny
uHC:02. Monituring, Swpling & Analysis

NHC:02.08. Seuplirq Rad Cntmtd Media 1-12
NHC:02.08.02. Ground Water Analysis ^

Lss.mpt i om:
1. Assune sanpling of 7 monitoring wells on a sentisnaul basis for the

12-year lifecycle.
(14 sanples)

2. Asvme monthly perforawirxe monitoring of 7 welts for the 12-year
lifecy<le.
(84 saaples)

- lotal sanples = 98

3. 9UX of sanples anelyted by mobile lab
(90Z of 98 = 88)

4. A11 on-site sanple analyses performed by WHC sqbile tab

uHC Analyee Llu aanple - Mobile Lab 0.00
88.00 EA

Ground Water Analysis 88.00 EA

0
....-....0

0.00
0

.--.-..-..O

0
0

om
w ^

0.00 400.00 400.00 ^
0 35,200 35,200 400.00

.......... ........... .-.-.-.--- Q^
0 35,200 35,200 400.00 ^]
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PROJECT MNTDCL: MAMEORD: ER PRO6RAN - M AREA HYDRAULIC CONTROL
DETAILED ESTIMATE M AREA M4DRAIILIC COIITRDE DETAIL PAGE 19

YNC. Westinghouse Hanford Conpetly

119C:02. Monitoring, Sanptirq & Analysis gUAR1Y LRllt CREW TO LABOft EDUIPMMI MAT/SUPP UNIT CST TOTAL COSI UNIT COST
-------------- ----------------- .....-------------------- .................. ----------------------------------------------- -------------------------------- ----------- ..

NNC:02.08.03. Take Grotnd Water Saaples

d

G
^c

Axsuryt ions:
1. Assuae sanpling of 7 snnitoriry wells on a sealarrwut basis for the

12-yter lifecycle.
(14 sanples)

2. Asvme 2 Eietd Techniciena for 6 hours on a aemiannual Issis for the
12-year lifecycle.
(24 hrs/yr)

uNC Techntcian, Environmental 27.62 0.00
Restoration Ops - 2 as 24.00 MR 85201 663 0

.......... ...........
Take Ground Water Sanptes 24.00 eR 663 0

Sampliny Rad Cnnmtd Medie 1-12

Monitoring, Sanpling & Analysis

.._..__^j ..._.__...0

----------- -----------
663 0

0.00 0.00 27.62
0 0

. .
663

...__..._
27.62

0

..... . ...

0

_
663 27.62

0__________

0

__________

35,200

__.-------

35,863 d

------ -----------
0 35,200 35,963

>
J-^
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PROJECT HHYDCL: MARFUIID: ER PROGRAM - H AREA HYDRAULIC CONIRDI.
DETAILED ESTIMATE M AREA RtDRAULIC COIITROL DETAIL PAGE 20

11HC. Westinghouse Hanford Conpany

YH[:06. Grotxdwater Collection & Control OIIAMTy UOM CREW ID LABOR EDUIPMNT MA1/SUPP UNIT CST TOTAL COST UNIT COST
------------------- -------------- -------------------------------------------------- --------- --------------------------------- ............ ---------- ...................

U

O

0

0

WHC:06. Groundwater Collection & Control
YHC:06.05. Operation and Maintenanae

WHC Allowance for Electricity
Wells: 1266 LY-hr/d 462090 KWH
Assune 24 hr/day x 365 days/yr
Total = 462,090 kMhr/yr

Dperaticn and Maintenance

Grovrdwater Collection 8 Control

0.00 0.00 0.00 0.04
0 0 0 18,484

.......... ......... ........... ...........
0 0 0 18,484

...----...0 -----------

0 18,484

0.04
18,484 0.04

^^---18,484

----18,484

dm
w 7^
^• r
y
A
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Ihu 15 Sep 1994 U.S. Army Corps of Enpineers TIME 16:41:O2
PROJECT HHYUCL: MANEDtID: ER PROGRAM - H AREA HYDRAULIC CONIROL

DEIAIIID ESIIMAIL N AREA NTDRAUL[C CONTROL UtIAII PAGE 21
WMC. Westinghouse Danforo Conpany

WHL:13. Annual Report
------- ---------------

GUANTy IIOM CREW ID
-------------------------- ......---------------- .........

LABOR
. .---------------

EDUIPMNT
---------------

MAT/SUPP
--------------

UNIT CST
------------ ---

TOTAL COST uNII COSI
--- ----------- ._.__....._..

WHC:13. Annuat Report
WRC 13.21. Annual Report

WRC:13. 21.11. Prepare Amued Report (Yr 1)
AssuHle 2 f1E'a for 6 wmltAs per 'year

utlC Engineer, Envirormental 43J4 0.00 0.00 0.00 43.34
Restoration Ups 10461.00 HR 85101 45,074 0 0 0 45,074 43.34

WHC Scientist, Environme:ntal 43.34 0.00 0.00 0.00 43.34
Restoration Dps 1040.00 HR 85102 45,074 0 0 0 45,074 43.34

Prepare Annual Report (Yr 1)
...........

90,148
...........

0

..........

0

...........

0

-----------
90,148

b

O
^

^• r

^̂
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PROJELT HHYDCL: BARFORD: IER PROGRAM • R AREA HYDRAULIC CONTROL

DETAILED ESTIMATE H AREA HYDRAULIC CONTROL DETAIL PAGE 22

WHC. Westinghouse Hanford Conp9ny

wut.:13. Annunl Meport uUAMTY UOM CREW ID LABUR EOUIPMNT MA1/SUPP UNIT CST TOTAL COSI uN1I COSI
..............................................................................................................................................................

uHC:13.21.12. Prepare Anmal Report (Yrs 2-12)
Assuee 66% Year I Arnusl Report e11oi t ( 2 FTEss for 4 months each year)

Will EnNn.eer, Einirvamentet 43.34 0.D0 0.00 0.00 41.34
Restoration Ops - 1 as 69300 HR 85101 30,035 0 0 0 30,035 43.34

UHC Scientist, Envirormental 43.34 0.00 0.00 0.00 43.34
Restoration Ups - 1 as 693.00 HR 85102 30,035 0 0 0 30,035 43.34

• Prepare Annual Report ( Yrs 2-12)
...........

60,070
...........

0
..........

0
...........

0
_-.---.-__

60,070

Annual Report
-----------

150,218
----------- -

0

---- _-.-
0

-------- ..-
0

-.-._. _-..
150,218

Arnual Report 150 216 0 0 0 150,2TR O__.- _ --- ------- - ---- '-- _----_____ ----

Nestinghouse Hanford Conqny 150,881
. ..

0 0 53,684 204,565 d m

HANFORD: ER PROGRAM
..... ...

164,430
........... _

2,925

--------

7,007

..........

3,2E7,T04
--------...
3,462,065 w ;0

> Sp

J
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PROJECT HNTDCL: HANFORD: ER PROGRAM - N AREA HYDRAULIC COMTROL
N AREA NYDRAULIC CONTROL BACKUP PAGE 1

'e LABOR BACKUP -•

........................................................... ----' "-"-- '--------.-- --- .... tOrAL .. .......... .._.-------------- -----^----
SRC LABOR 10 DESCRIPTION BASE OVEIFTM TRS/INS FANG IRVL RATE u0N UPDATE DEFAULT NOURS
...... .. .......................................................................................................................................--.....__...---.-----....-.--..

FPC 0029 laborer Group - 1 15.84 0.0X 28.7% 3.57 1.25 25. 20 MR 07/09/93 0.00 96
FPC 0050 laborer Grolq - 2 16.09 0.0% 28. 5% 3.57 1.25 25 .50 MR 07/09/93 0.00 96
FPC 0039 Group-6 Poner Equipment operator 18.02 0.0% 27 .4% 4.90 1.25 29 .10 MR 07109/93 0.00 32
UNC 85101 Engineer, Envirarnientsl 35.38 0.0X 22 .5% 0.00 0.00 43 .34 NR 01/07/94 0.00 1733
UIIC 85102 Srientist, Fnvlrqwentel 35.18 00X 22 .5% 0.00 0.00 43 .34 MR 01/07/94 0.00 1733
ulll: OS:01 lecFdclen, Envirurmcntel 22.55 O.UX 22 .5% 0.00 0.00 27 .62 MR 01/07/94 0.00 24

w
w

0

0
om

J
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PROJECI NHYDCI: MANfORD: IER PROGRAM - H AREA HYDRAULIC LoNIRUL

N AREA 111IDRRULIC CONTROL NACKUP PAGE 2
• EOUIIPNERT BACKUP ••

..................................................... -. --------..-----------------------------------.._. . roAL-----^ ------'------------------------------------
SRC EQUIP 10 DESCRIPTION DEPR CAPT FUEL FOG E1G REP IR Y11 IN REP TOIAL 11011 NOIMS
.......................................................................................................................................................................

MII H30BA001 HYD EXCAV,IRK MTD,.5, CY BKT,6X4 14.36 3.58 4.07 1.4 9.83 0.98 0.15 34.44 HR 32
NIL 150F0004 TRK,1111Y,<K6,1`250,3/0,8800 GW L 58 0.39 2.67 0.7 1.60 0.27 0.04 7.31 NR 32
NIL XMIXX020 Srtrll Toolc 11.46 0.17 0.13 0.0 0.57 1.39 NR 64
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" PROJECT OYNEB SU1M111(T - LEVEL 1(Moiatled to 10's) "

_ _-.-.

...............................................

.-.----...-._-......---.......

OU,INTIIT UUM
..................................

...-- _ _-..--_...... .-.

CONTRACT COST SUB MPR PM/CM
...................................

..--.-_..-
Gta/CSP

..........

-..----.--..-_
COYTIMGY
.............

__-...._-___..

TOTAL CUS1 UNIT COST
............................

aNa Off-Site Hnalytical Services 090 0 0122 0 42 730 164,820
SUB Fised Price Contrnctor

,
6,067,910 442,960 976,630 1,909,310

,
3,26E,600 12,685,700

WHC Westinghouse Hanford Caqany 1,255,050 0 188,260 368,040 633,970 2,445,320

HANFORD; ER 1'ROGRaM
.......... ......... .........
7,465,050 4<2,960 1,164,E90

.........

2,277,360

........
3,965,590

----------
15,295,8<0

^

^

d

0

J
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•• PROJECT OIINER BIIMMARt - LEVEL 2(Rotntled to 10's ) ••

.------ . . . . . .

.... ----------- ._.._..._..

. . . . . . ... . . ........_..__._...____...__.

._... -.------ ----- _ _ ..._.._... _ -...._..
QUANTITY Upl COMTRACI COST

......_.____........... .__.____._........ .... ._,.

.__.___
SUB MPR
._._._

.... ---
PM/CM

---

-- -------
GLA/CSP

----------

-------- ......
COMTINGN
--------------

-------
TOTAL COST 11M11 COST

--------------------- .......

ARA Off -Site Analytical Services

ANA: 02 Monitoring, SripllnB 6 Analysis 122,090 0 0 0 42,730 164,820
Off-5ite Analytical Services

___________ __
122,090

_______

0

_________

0

_________

0

_________

42,730
----- ._._..

164,820

SuB Fix ed Price Contractor

SUB:
5118:

01
03

Mobilixetian 6 Preparatory York
Site York 37.940 2,770 6,110 11,940 20,560 79,320

BuB:06
5U8 12

Groundweter Collectian E Control
Ch i l

95,630
3,965,940

6,980
289,510

15,390
638 320

30,090
1 247 910

51,830
2 149 590

199,930
8 291 270:

SU8: 20
em ca

Site Re
Treetnent

storetlan 1,936,100 141,340
,

311,620
, ,
609,210

, ,
1,049,390

, ,
4,047,650

SIIB: 21 Demob ili:etion 12,890
19 410

940
1 420

2,080
3 12

4.060 6,990 26,960
, , , 0 6,110 10,520 40,580

Fixed Price Contractor 6,067,910 442,960 976,630 1,909,310 3,288,880 12,685,700
t^

ullC Westinghouse Hanford Company
y
^

a7
C

uUC:
u11C:

02
12

MonitorinB, SampLinB & Analysis
Chemicat Treatment 104,250 0 15,640 30,570 52,660 203,120 ^

1,150,800 0 172,620 337,470 581,310 2,242,200

Westinghouse Hanford Company
..

1,255,050

.......

0

.........

188,260
.........

368,040
.........

633,970
-----------

2,445,320

,J

HANFORD: ER PROGRAM
__.-------- --
7,445,050

-------
442,960

_ -------
1,164,890

........

2,277,360
.........

3,965,590
___._.__.-

15,295,840
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•• PROJECT ONNER SIMWARY - LEVEL S(Rotnded to 10's) •• '.

_ __------ --------------------- ----- ___--------- -------- ------------------------- -------- -------- _ ._._..___....-_____.__-____.______.-_.__._....._.

GUANTITY U0F1 CONTRACT COST SUB MPR PM/C11 G{A/CSP CONTINGN TOTAL COST UNIT COST
...............------------------------ ------------- ---------- ------------------------------------------- ._-.--------------------- ---------------- ..............

ANA Off^Site Analytical Services

ANA:02 Monitoring, Saapl(rg & Analysis

ANA:02.U8 Saoplrng Rad Contaminntetl Media

ALA:02.08.02 Grourd Water Analysis Yr - 1

w
1J
O

Ground Water Analysis Yr - 1

A11A:02.08.03 Ground Water Analysis Yrs 2-12

Grourd Water Analysis Yrs 2-12

Saapling Red Contaminated Media

Monitoring, Saapling & Analysis

Off-Site Analyti<al Services

SIIB fixed Price Contractor

SIIB:01 Mobilization & Preparatury Nork

5uB:01U2 Mobilize Peisonnel & Equipment

___________ _________ _________ _________ _________ ____..-___.

17.00 EA 71,570 0 0 0 25,050 96,620 5683.50

d

___________ _________ ___ ___.-_-- --------- ..__-..__.. ^
12.00 EA 50,520 0 0 0 17,680 68,200 5683.50 CJ m

-----•----- --------- --------- --------- --------- ------------ w :c7
122_090 0 0 0 42,730 1li4_B2o

^ r----

122,090
__ ___

--- ---- - - - ---. . --------

0 0 0 42,730
_ __ _ _ __

-- - -

164,820
....

?+ `D
_ ____ _

122,090

_____ _________ _ ________ _____

0 0 0 42,730

. .
164,820 ^

Siqt:01_02.01 Mubilire Trailers

Mobilize Trailers

Mobilize Personnel & Equipment

SUB:01.04 Setup/Construct Teop Facilities

Si1B:01.04.01 Establish Facilities

S11B:01.04.01.02 Setup Trailers

Establish Facilities

__________ _________ ______ _________ _________ ----- _.

970 70 160 300 520 2,020
________ ______ _________ _________ __-.... ._.

970 70 160 300 520 2,020

4,910 360 790 1,550 2,660 10,270
........... ......... ........ ......... ......... ..._.._._

4,910 360 790 1,550 2,660 10,270

SUB:01.04.02 Conatruct Dec.,, Area
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PROJECT NAREIN: NANfOBD: EN PROGRAM - N AREA 10N EXCHANGE
1011 IERCNANGE REMEDIRTIOM MODEL SUMMARY PAGE 4

•• PROJECT dMER SUIMART - LEVEL 3(Rotnded to 10-s) ••

......... ....... ................

tN1ANT1It

..................

IuOM

.......

CONTRACI C0S1

...................

SUB

....

MPR

......

PM/CM

.........

GLA/CSP

.........

CONTINGM

..............

TOTAL COST

.................

UNIT COST

............

Construct Decon Area 24.00 NR
........... .

11,850
.... .... .

870
..... .

1,910
.......

3,730
........

6,420

---------
-

24,770 1032-[2

SL8:01-04.03 Site Survey

w
.IJ-.

Site Survey

Setup/Construct Tenp facilities

SuB:01.05 Construct Tenporary Utilities

Constrvct Temporary Utilities

S08:01.06 Pre-Construction Submittals

Pre-Construction Submittals

Mobitization & Preparatory Work

5118:03 Site Work

SUB:03.03 Earthwork

Earthwork

Su8:03.04 Roads/Parking/Curbs/Nalks

koeA^./Park u^q/[ui1a/Ualkv

suB:03.05 Fcncing

fencing

5118:03.06 Electrical Distribution

Electrical Oistribution

Site Work

S11B:06 Groundwater Culle[tion S Cuntrol

S118:06.01 Extraction 8 Injection Nells

__________

1,290
..... .

_________ _
90

.....

__ _ ..

210
.

---------
410
---

---------

700
. .--

------ -..

2,700
-----------... ..

15,050

.... .
1,320

. -----
2,910

-----
5,680

___ -
9,780 37,730

...........
6,030

......
440 970

---- _ -
1,900

---- ...

3,270 12,600

dm
-------- ------ - - - ----- ---- --------- ------ --- w v

4.00 EA 12,890 940 2,080 4,060 6,990 26,960 6738.89 ^' r
........... ........ . ........ ........ ......... -----..... D ^p

t37,940 2,770 6,110 11,940 20,560 79,320 -

a
J

...........
6,450

........ .
470

.......
1,040

.........
2,030

.........
3,490

____-.-----
13,480

66,430 4,850 10,690 20,900 36,000 138,880

9,860 720 1,590 3,100 5,350 20,620

...........

12,890
...........

......... .

940
........ .

.......

2,080
.......

-...
4,060

.........
-----

__..
6,990

.........

----
26,960

... _-...--
95,630 6,980 15,390 30,090 51,830 199,930
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PROJECT HAREIX: NANEORD: ER PROGRAN - N AREA IDN EXCHANGE
ION EXCHANGE REMEDIATIOM MOOEL SININAR'I PAGE 5

•• PROJECT ONNER SUIWAR7 - LEVEL S (Rotr<ded to 10's) ••

SU6:06.01.01 Well Drilling L Construction

Welt Drilling It Construction

So8:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

SuB:06.01.9M Site Piping

Site Piping

CJ Extraction & Injection Nells

ti1 GrotnW,ater Collection & Control
tJ

St,e:12 Chemical Treatment

SUB:12.05 lon Exchange

SiU:12.05.04 Constructlon of Permanent Plent

Construction of Permanent Plant

lan Exchange

Chemical Treatnent

SiiB:20 Site Restoration

SuB:20.04 Revegetation and Plenu ng

Revegetation and Planting

Site Restoration

9iB:21 Demobilization

SUB:21.02 Demobilize Peraonn.a & Equipment

QUANTITY IR1M CONTRACT COST
..................................

SUB MPR
..........

PM/CM
.........

GU/CSP
..........

CORTINGM
..............

TOTAL COSI
................

UNIT COST
...........

___________ _
16.00 EA 3,305,140

________ _

241,280

________

531,960

_________

1,039,990

________

1,791,430

_.._..__.._

6,909,790 493556.60

........... .

207,590

........ .

15,150

. ......

33,410

.........

65,320

.........

112,510

___.....

433,980

........ . ........ ......... -------- ___.... 0
453,210 33,080 72,940 142,610 245,650 947,490 0

----------- - -------- - ------ --------- --------- ------
d LT,

3,965,940
...........

289,510
.........

638,320
.......

1,20,910
.........

2,149,590
.........

8,291,270
_ .._ _ _. ... _ p^ ^)

3,965,940 289,510 638,320 1,247,910 2,149,590 8,291,270

a ^

...........

800.00 SF 1,936,100
.... ...

.........

141,340
...

--

311,620
....

...__..-

609,210
......

---------

1,049,390
. ......

____.. _ ..

4,047,650
__._.._.

5059 hb
....

1,936,100
..........

..... .

141,340
.........

... .

311,620
.......

...

609,210
.........

.
1,049,390
.........

_-_
4,047,650

.._. _...__

1,936,100 141,340 311,620 609,210 1,049,390 4,047,650

........... ........ ....... ......... .........

12,890 940 2,080 4,060 6,990 26,960
........... ......... ...... ......... ......... ------ .....

12,890 940 2,080 4,060 6,990 26,960

5118:21.02.02 Demobilize Trailers
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•• PROJECT ONNE0. SUMMARI' - LEVEL 5(Roudetl to 10's) ••

_- --- - -

------- -------- __-----------------

--- ------------------ -----------------

-- _ -._._--..__._---_____

OuANtI1Y UOM
-- ---- ........... -------

..__--__-_-_._-

CONTRACT COST
--------------- --

._-.__-_-

SUB MPR
---------

--._-_.

PM/CM
-- -------

...._____.

G&A/CSP
----------

...____-._____

COYIIMGN
-------------

_.____-__._-

107AL COSI
-------- _--------- -

UNII COST
---------

Demoblllxe Treilers
-----------

--970 -.--- '70 ----- 160 ------ -300 ----- 520

.--_.____--

2,020

Demobilize Persomei & Equipaent
___________ __

970

_______ _

70

________

160

____

300

_________

520

-----------

2,020

v.8: 21. 04 Demobilixe lenp Facilities

S1:8: 21. 04. 02 Remove Decon Area

Renave Decon Area 8.00 MR
___________ _

2,330
_______ _

170

______

370

_________

730

_________

1,260
- .___._ _ .

4,870 608.45

DemobiLize Teap Facilities
___________ _

2,330

_______ _

170

_______

370

_________

730

_________

1,260

--____._.-

4,870 d

Sr8 :21. 05 Discomect lenporary utiLities 0

Tj

.___-
- -----

.- .--______
Dixonnect 7emporery U[iltties 3,220 240 520 1,010 1,750 6,740

568 :21. 06 Post-Construction Submittals >
{-

.......
.... . ...... . . ....... ......... .........

Post-Construction Sulmittals 4.00 EA 12,890 940 2,080 4,060 6,990 26,960 6738.8v v

DemobiLization
___ _

19,410
... ...

________ _

1,420
...

________

3,120

________

6,110
.

_________

10,520

___.__.-._

40,580
1

Fixed Price Contractor
. .... .

6,067,910

... ...
442,960

.......

976,630

........

1,909,310

.........

3,288,880

-_ _-__-._

12,685,700

1J8C Westi nghouse Hanford Coapany

NhC :02 Monitoring, Sampling & Analysis

NNC :02 .08 SanplfnB Rad Contaminated Media

lm C :02 .00. 02 Ground Water Analysis - Yr 1

Ground Water Annlysis - Yr 1 149.00 EA

___________ _

60,410

________

0

____

9,060

_______

17,710

_________

30,510

_.--_-

117,700 789.9U

uuC :02 .08. 03 Ground Yatrr Analy,,is - Yrs 2-12

Grourd Watcr An.dysis - Yr-s 2-12 106.00 EA
____ _

43,180
________

0

__ _
6,480

._ ------
12,660

._-_-.__

21,810 84,140 793./4

uNC :02 .08. 04 Ground Water Monitor Sarlples
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GUANTITY Uq( CONTRACI COST SUB MPR PM/CM GlA/CSP CONIINGM TOTAL COST UNIT COST
------------------------------------------ .............................................-..._............

Ground Water Monitor Saaples

Sanpling Rad Contaminated Medl•

Monitoring, Sarrplin9 & AnaLysis

WuC:12 Chemicat Treatment

WHC:12.05 Ion Exchange

uuc: 12. 05. 06 Personnel,T7afning

Personnel Training

WHC: 12 .05 .08 Operation B Maintenance Yrs 1-12
N
4-

Operation & Maintenance Yrs 1-12

WIiC: 12 .05 .11 Prepare Annual Report (Yr 1)

Prepare- Annuni kqwr[ (Yr 1)

wh[: 12 .05. 12 Prepnro Annoal kqwn! (1r+ 2-12)

Prepare Annual Report (Yrs 2-12)

Ion Exchange

Chemicd( Treaunent

Westinghouse Hanford Crmpany

HANFORD: ER PROGRAM

___________ ---- ___ ________ _________ _________ _.._.--.-

24.00 HB 660 0 100 190 330 1,290 53.82
........... ......... ........ ......... ......... _-.....

104,250 0 15,640 30,570 52,660 203,120
----------- ------- - ------- --------- --------- ------j ----

104,250 0 15,640 30,570 52,660 205,120

---------- . _
6,900

---_. _ .

0

..... _ ..

1,040

.........

2,020

........

3,490

....-.

13,450

...........

1.00 YR 993,670

.......

0

.........

149,050

.........

291,390

.........

501,940

___.__.__

1,936,060 1936061.47

___________

2080.00 HR 90,150

_________

0

_____

13,520

_________

26,440

------- __

45,540

1

175,640 84.44

___________

1386.00 MR 60,070
...........

_________

0
....... .

_____

9,010

_________

17,620

_________

30,340 117,040 84.44

1,150,800
.........

.

0
.........

.........

172,620
.........

.........

337,470
.........

.........

581,310
.........

---- ------
2,242,200

-----------

1,150,800
...........

0
.........

172,620
.........

337,470
.........

581,310
.........

2,242,200
----- ._._-

1,255,050 0 188,260
.......

368,040
.........

633,970
.........

-

2,445,320
. _ .--_._-

7,445,050 442,960 1,164,890 2,277,360 3,965,590 15,295,840

^
^
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10N EXCHANGE REMED(ATION MODEL SUMMAR7 PAGE 8
•` PROJECT INDIRECT SIA(M11RY - LEVEL 1(Rourded to 10-s) ••

...

_ ---- .............................

.............................................

..........................................................

OOANTITT UDM TOTAL DIRECT OVERHEAD PROFIT
............................................................

.......

Bd10
.......

..........

RLO TAX
..........

.............

MAI MPR
.............

..........................

TOTAL COSI UNIT COST
............................

NNA Off-Site Analytical Services 122,090 0 0 0 0 0 122,090
SUB Fixed Price Contractor 4,706,150 894,170 406,020 33,190 28,390 0 6,067,910
WHC Ntstinghouse Hanford Cotpany 1,225,780 0 0 0 0 29,270 1,255,050

HANfORD: ER PROGRAM
........... ......... ......... .
6,054,020 894,170 406,020

------ -
33,190

---- ....
28,390

.........
29,270

-----------
7,445,050

Subcontrectoi MPR 442.960

SUBTOTAL 7,888,010
Project Manngeman[/Construction Mgnt 1,164,890

Si iBTOTAL 9,052,900
6onera( & AAnin/Cunmon Support Pual 2,277,360

SUBTOTAL
11,330,250

Contingency 3,965,590

Tt1TAL INCL OWNER COSTS 15,295,840

TJ
ln

^

^
dm

^•r

J



^(qj^

I^

LJ

rn

Fhu 15 sep 1994 U.S. Army Corps of Engineers TIME 22:U1:4^

PROJECT HAREIX: RAMFORD: EN PROGRAM - H AREA ION EXCHANGE
10N EXCHANGE REMEDI ATION MODEL CuMMARY PAGE 9

" PROJECT INDIRECT SUMNARY - LEVEL 2 ( Rourded to 1D-s)

......

_ .._.-....-...__-..---

------------ ------------------------------

__..------ _ . _ . .. .....................

WAMTI7Y t1OM TOTAL DIRECT
------------------------------- .........

... _ _.._-_

OVERHEAD
.........

.._.. ,_.
PROF1')

-._^, _.,.-

-

B0N0
.------

---------

BL0 TAX
---------

--- ____._.___.

NAT MPR
--------------

._...________

70TAL CUSL UNIi COSL

------------------- ---- ._..

ANA Ol f-Site Analyticel Services

ANA:02 Monitoring, Sanpling & Anelysis 122,090 0 0 0 0 0 122,090
. -

Off-Site Analytical Services
........... .

122,090

........ ..

0

....... ...

0

...... .

0

.......

0

..........

0

..__... _

122,090

SUB Fi xed Price Contractor

SU8:01 Mobili:ation & Preparatory Mork 29,420 5,590 21,540 210 180 0 37,940
506:03 Site work 7f,,170 14 090 6 400 520 450 0 95,630
SU8:06 GroLNVlMater Collection L Control 3,075,900

,
581,420

,
265,3T0 21,690 18,550 0 3,965,940

SUB:12 Chemical ireatment 1,501,600 285,300 129,550 10,590 9,060 0 1,936,100
SUB:20 Site Restoration 10,000 1,900 860 70 60 0 12,890
SUB:21 Oemobiliration 15,060 2,860 1,300 110 90 0 19,410

Fixed Price Contractor
....------
4,706,150

__ ..... ..
894,170

.... ...

406,020

..

33,190
---- .__

28,390
--------

0

------
6,067,910

NNC u estinghotc.e Hanford Company

MHC:02 Manitoring, Sanplirg & Analysis 104,250 0 0 0 0 0 104,250
uHC:12 Chemical Treatment 1,121,520 0 0 0 0 29,270 1,150,800

Westinghouse Hanford Coapany
...........

1,225,780

........ .

0

......- - -

0

------

0

---------

0

---------
29,270

-----------
1,255,050

HANFORD: ER PROGRAM
...........

6,051,020
......... .

894,170

..------ __

406,020

_.._--

33,190

---------

28,390
--- ......

29,270

-----------
7,445,050

Subcontractor MPR 442,960

SUBTOTAt 7,888,010
Project Managemcot/Construction Mgnt 1,164,890

SUBTOTAL 9,052,900
General & Admin/COrnron Support Poal 2,277,360

SUBTOTAL 11, 330, 250
Contingency 3,965,590

TOTAL INCL OWNER COSTS 15,295,840
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Thu 15 Sep 1994 O.S. Arwy Corps of Engineers TIME 22:01:45
PROJECT MAREI%: NANFORD: ER PROGRAM - N AREA ION IiXCNAMGE

ION EXCHANGE REMEDIAl10M MODEL S1IMMARY PAGE 10

•• PROJECT INDIRECT SUIMART - LEVEL 5(Rounderd to 10-s) ••

QUANTITY llpF TOTAL DIRECT OVERHEAD PAC-FIT BOND B10 TAX NAT MPR TOTAL COST UNIT COST

.................................................................................................................

ANA Ott-Site Analytical Services

ANA:D2 Monitoring, Sanpling IT Analysis

AYA:02u8 Sampling Had Contaminated Media

ANA: 02 08.02 Ground Water Analysis Yr - 1

Ground Water Analysis Yr -
----------- ._ .

17.00 EA 71,570

...... ...

0

..:... ....

0

....

0

.........

0

.........

0

-----------

71,570 4210.00

ANA: 02 08.03 Ground uater Analysis Yrs 2-12
U.- . ...... ... ...... ... ... . ......... ....... __..----- 0

Ground Water Analysis Yrs 2 12.00 EA 50,520 0 0 0 0 0 50,520 4210.00 ^ [t7
CJ ----------- . --- ------

Sarapling Red Contaminated M 122,090 0 0 0 0 0 122.090
N ........... ... ...... .. ...... .. .... ........ ......... __.-_._._ ,-.

Monitoring, Samplirg & Anal 122,090 0 0 0 0 0 122,090 > uD
........... ... ...... ... ....... ... ...... ......... ......... ____.....__ f.

0ff-Site Analytical Service 122,090 0 0 0 0 0 122,090 ^11

SuB F iKed Price contractor

^ SIIB :u1 Mobilization L Preparatory Iloil.

SUB :01 02 Mobilize Peisonnel IT Equipment

buli :lll rl(.02 Mulnllce Trniters

Mobilize Trailers
___________ ___

750

______ ___

140

______ ___

60

____

10

------- __

0

------- __

0

.__-..____.

970

Mobilize Personnel 8 Equipm
........... ...

750

...... ...

140

...... ..

60
____..

10

---------
0

---------

0

---------

970

SU9 :01 04 Setup/Construct Tcmp facilities

SUN :01 04.01 Establish Facilities

St1B :01 04.01.02 Setup Trailers 3,510 720 330 30 20 0 4,910

Estabtieh Facillties
........... ...

3,810
...... ...

720
...... ...

330
......

30
..... _..

20
---------

0

.......
4,910

5110:01 .04.02 [w.truct Decon Area
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Thu 15 sep 1994 U.S. Anry Corps of Engineers TIME 22:01:45
PROJECT HAREIX: MANFORD: Ell PROGRAN - R AREA FON EXCHANGE

ION EXCKANGE REMEDIATION FqDEL SUMMARY PAGE 11
•• PROJECT IMDiRECT SUMMARY - LEVEL 5(Rotntled to 10ls) ••

0
N
W

Construct Decon Area

51JB:U1.04.03 Site Survey

I site Survey

Setup/Construct Tellp Fecili

s1,1B:01.05 Construct Temporary Utilities

Construct Taialporary Utititi

5U0:01.06 PreConstruction S16wittals

Pre-Construction Suhmittats

Mobi(izatlorL L Preparatory

OIIANT]IY U0M TOTAL DIRECI
---------------------------------

OVERHEAD
-----------

PROF1i
- ---------

BOND
---------

Bl0 TAX
----------

NAT MPR
-------- ----

TOTAI COST UNIT C0S1
-----------------------------

-----------

24.00 HR 9,190
......... .

1,750
..... ..

790
....... .

60
........

60
.........

0 11,850 495 /4

-----.1^000

... ..

_-....'^ _

.

.------ ..

..

_..___0 -.

.

-------

.

....__.0

.... ..
1,290

-----------......

14,000

....... . .

2,660

...... ..

1,210

......

100

........

eo

. ..

0 18,050

.._.... --- __- _
4,680 890 400 30 30 0 6,030 rj

0
dm

---------- ------ ------- ------- -- w ^0
4.00 EA 10,000 1,900 860 70 60 0 12,890 3223.40 r,"t.• C-'

........... ......... ......... ......... ......... ......... ------

29,420 5,590 2,540 210 180 0 37,940 D

61
J

SUB:03 Site Work

SUB:03.03 Earthwork

E^ithuork

Su0:05 u4 NoeJ:./Paiking/Curbs/Nalb

Runds/P.uking/CUrb,./Walks

SUB:03.05 Fencing

Fencing

5U8:03.06 Electrical Distritution

Electrical Distribution

Site Work

SUB:06 Grourdrater Col(ectinn & Control

SUB:06.01 Extraction l Injer.tion Wells

-- _
....... .

5,000
......- --

950
-- -_

430 40
_ _

30
_...

0 6,450

........... .
51,520

........
9,790 4,440 360

...

310
-.-__

0 66,430

---------- -
7,650

-------- -
1,450

-------- ---
660

----
---

50

-
---

50
-----

0

.....

9,860

......... . .

10,000

........ .

1,900

........ ..

860

...... ..

70

....... ...

60

....

0

.. _
12,890

-........... .

74,170

....... .

14,090

........ ...

6,400

...... ..

520

....... ...

450

.....
0

----------
95,630
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Thu 15 sep 11994 U.S. Arq Corps of Engineers TIME 22:01:45

PROJECT MAREIX: MANFORD: ER PROGRAM - R AREA ION EXCHANGE
Ia1 ERCNANOE REMEDIATION IqDEL SUMMARY PAGE 12

•• PROJECT INDIRECT SIMMART - LEVEL 5(Rotntled to 10's) ••

QUANTITY lRM TOTAL DIRECT OVERNEAD PROFIT BOND B{0 TAR RAT MPR TOTAL COST UNIT COST
................................................................................................................

SUB:06.U1.01 Nell Drilling & Construction

uell Orilling & [unstiuctla

SUU:06.01-04 Operations and Maintenance 3,6

Operatlon5 and Maintenance

SuB:06.01.9% Site Piping

Site Piping

Extraction Y Injectian Nell
W
^ Groundsater Collection & Co

SUB:12 Chemicat Treatment

SUB:12.05 lon Exchange

.... .
14.00 EA 2,563,400

........ .

487,050
...._..
221,160 18,080

---- ._.

15,460

._---
0

----------- -

161,000

-------- -

30,590

-------- -

13,890

--- ---- -

1,160

-------- ----

970

----

0

.........
----351.500

......... .
66,790

........ .

........
30,330

........ .

...... .
2,480

........ .

........ ....
2,120 ---

........ .

.....
---_0

3,075,900 584,420
-

265,370
--

21,690
-

18,550
-

0
-

3,075,900 584,420
----- -- -
265,370

----- -
21,690

--•---- ---
18,550

-----
0

3,305,140 236081.47

207,590

0

--- 453,210
-----------
3,965,940 w r^

-- ^. r
J,965,940

J

1 SuB:1205.04 Construction of Permanent Plan

Sonst,uction of Pcrnunent P

Ion Exchange

Chemical Treetment

SlIB:20 Site Restoration

SUB:2004 Revegetation ur>V Ptanttng

.......... .
800.00 SF 1,501,600

.

........
285,300

........ .
129,550

........ ..
10,590

...... ...
9,060

.....
0

.... ...... .
1,501,600
.......... .

........ .
285,300
........ .

........ .
129,550

........ .

. _ -.. --
10,590

_ ...-.. ..

------- ...-
9,060

. _ ..- ----

-....

0
..-.-

1,501,600 285,300 129,550 10,590 9,060 D

1,936,100 2420.13

1,936,100

1,936,100

Nevegetation and Planting

Site Restoration

SUB:21 Demohilization

SUB:21.02 Denwhilize Perwrnel G Equipment

........... ........ ........ ........ ......... ......--.

10,000 1,900 860 70 60 0
........... ......... ......... ......... ......... ........

10,000 1,900 860 70 60 0

12,890

12,890

SUB:21.02.02 Oenrbilize Trailers
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Thu 15 iep 1994 U.S. Army Corps of Englneers TIME 22:01:45

PROJECT MAREIN: MANFORD: ER PROGRAM - M AREA ION EXCHANGE
ION EMCNANGE REMEOI ATIOB MODEL SUMMARY PAGE 13

'• PROJECT INDIRECT SUMMARY - LEVEL 5(Rounded to 10's) ••

.... ..

--

..

-- _ __________________________

....................................

_________________

tN1ANTIIY U0F1
...................

_______________

10TAL DIRECT
...................

________

OVERHEAD
..........

__________

PROFIT
...........

_____

BOND
........

__________

BLO TAX
..........

______________

MAT MPR
.............

___________

I01AL CUSI
..................

1JNIf CDSI
.........

Denobilize Trailers
_________ _

750
.

___----- __

140

_______ ___

60

______ _

10

________ _

0
. .

________

0
.....

_._.__._

970
-. ._._.-

Deaobilize Personnel i Equi
........ .

750

........ ..

140

....... ...

60

...... .

10

...... .

0

.. .

0

_._

970

SON: 21 U4 Deanbilize Iemp Facilines

SUB: 21. 04. 02 Nemove Oecon Area

Remove Decon Area 8.00 HR
........... .

1,810
..

........ ..

340

....... .

160

..... .

10

....... .

10

.......

0
.

---- ....

2,330
-..

291.04

Demobtlize Teap Facilities
.. ....... .

1,810
....... ..

340

....... ..
160

..... .

10

....... .
10

.......

0

...-. .__
2,330 ^

5UB :21 05 Disconnect ieiryorary 1ltllities 0

........... ......... .. .... ------- -------- . _ ..
^ClDisconncct Tenporary Utilit 2,500 480 220 20 20 0 3,220

SUB :21. 06 Post-Construction StLnittals >
4-

..._..---- ------- _ _. -.___-_ _ _ ...... ......... ......... _ ._..... . .f
Post-Construction Submittal 4.00 EA 10,000 1,900 860 70 60 0 12,890 3223.40

Demobilization
...........

15,060

......... ..

2,860

....... ...

1,300

......

110

.........

90

.........

0
_.___.-.-..

19,410
I

Fixed Price ContraItei
-----------

4,706,150

......... ..

894,170

....... ---

406,020

------

33,190

---------

28,390
---------

0

-----------

6,067,910

WHC Wi sti nghouse Hanford Conpany

WHC :02 Monitoring, Sanpling & Analysis

WHC :02 .08 Saapling Had Contalninated Medla

unf. :02 08. 02 Ground Water Analysis ^ Tr 1

Ground Water Analysis - Yr 149.00 EA

___________

60,410

________ _

0

________

0 0

_________

D

_________

0 60,410 405.41

WHC :02 .08. 03 Ground Water Analysis - Yrs 2-

Ground Water Analysis ^ Yrs 106.00 EA

...........

43,180

......... .

0

........ .

0

.....

0

.........

0

.........

0

......

43,180 401.38

WHC:02.08.04 Ground Water Monitor Sairyles
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Ihn 15 ep 1994 U.S. Anry Corps of Engineers ' FIME 22:01:45

PROJECT MAREIX: MANFORD: ER PROGRNI - N AREA ION E%CNANGE '
ION EXCHANGE REMEDIATIOM MODEL SUMMARY PAGE 14

•• PROJECT INDIRECT SOMMARY - LEVEL 5 ( RotMed to 10's) •• ^ ',

. ................ -----------

.......--------- --------- ----------------------

---- ----------- ------- ----- .._
.---. _

..,.--------- _----

DUANTITY (lOM TOTAL DIRECT OVERHEAD PROFIT BOND
---- --------- -------------------------------- ...----- ...------

----------

R&O TAX
----------

----- -------

1(AT MPR
-------------

--- ..-....-__...._

TOTAL COSI
--------------- ---

UNIT COST
---------

Grourd Water Monitor Sanple
----------- --------- --------- --------- -

24.00 MR 660 0 0 0

-------- -

0

--------

0
..---_.--.-

! 660
.

-

27.62

Saapting Ratl Contamineted M
........... ......... ........ .........

104,250 0 0 0

......... .
0

........

0
.

--- ._.-
104,250

--_ ._ .
Monitoring, Sampling & AnaL

----------- -------- ------ .-. ---------

104,250 0 0 0
---------

0
__- ----.

0
- - -
104,250

WHC:12 ChemicaL Treatment ''.

YNCa1205 Ion Exchange

unC:12.05.06 Personnel Training

iZ)
Persorvrnel Training

uNC:12.05.08 Operation & Maintenance Yrs 1-

u1xretiun & Maintenenc Yrs

NNC:12.05.11 Prepare Annual Report (Yr 1)

Prepare Annual Report (Yr 1

UMC:1205.12 Prepare Annual Report (Yrs 2-1

Prepare Annual Report (Yrs

Ion Exchange

Chemical Treatment

Nestinghuu:.e ManforJ Caryan

HANFORD: ER PROGRAM
Subcontra<tor MPR

SIIBTOTAI
Pro)ect Man.^yainut/LOn+truction M9nt

SUBTOTAL
General & AlYnin/COnmon Support Pool

SUBTOTAL

.-.--.6,900
. .. .----u . .--..-.0 .. ..____O - ------ .[' ------

.0

----------- -
100 YR 964,400

-------- -
0

-------- -
0

-------- -
0

------- -
0

--------
29,270

........... .
2080.00 HR 90,150

....... .

0

....... .
0

....... .
0

........ .
Q

........

0

........... .

1386.00 NR 60,070

........

0

........

0

....... .

0

........ .

to

........

0
........... .

1,121,520
.. ...... .

........ .

0
.. .

....... .

0
_.

.... _ .. -
0

--------- -

(I

.-......

29,270
-------...

1,121,520

.

.....•

0

......

0 0

---- -

0

-

29,270

......
-

....
1,225,780
......... .

--------
.

0
..... . .

-_...-

0
... .. .

0
.. ...

._----- -

0
..... .

-----
..-

29,270
........

6,054,020
..

894,170

..

406,020

.. .

33,190

...

28,390 29,27D

6,900

993,670

90,150

-----60,070

1,150,800

1,150,800

1,255,050

7,445,050
442,960

7,888,010
1, 164, B'Al

9,052,900
2,277,360

11,330,250

993673_73 L^-

O)
J

1

43.34

43.34

d

0
^ m

.., ^



lou 15 Sep 1994 U.S. Arsry Corp of Enpineers TIME 22:01:45
PROJECT MAREIX: NANFORD: EN PRDGRAII - N AREA IDM EXCHANGE

ION EXCHANGE RENEDIATION MODEL SUMMARY PAGE 15
•' PROJECT INDIRECT SUMMARY - LEVEL 5(Rouvkd to 10's) ••

____--------------------- ----------------------- ----- ------- __------ ----------------------------- ---- __----------------------------------------- _ .---- ---- .

QUANTITY UOM TOTAL DIRECT OVERMEAD PROFIT BOND Bi0 TAX MAT NPR IOTAL COST UNIT COST
.........................................................................................................................................................................

Contin9ena/ 5,965,590

TOTAL INCL DWER COSTS 15,295,840
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Thu 15 Sep 1994 U.S. hrmy Corps of Engineers TIME 22:01:45
PROJECT RAREIN: NAMFORD: ER PBOGRM - N AREA Iql EXCHANGE

IOM EXCHANGE BEMEDIATIOM MODEL SUMMANy PAGE 16
•• PROJECT DIRECT SUMM11N1 - LEVEL 1(Rmndetl to 10's) ••

C7

W

----- --------- -------------- ----------- __..__-..._.

........................................................

__.__...._....__...__._...._..__._.._

4UANTITY tN1M LABOR
........................................

_..__...._....

EtNIIPMNT
..............

._.__.._.._.__

NAT/SUPP
..............

....____.....___

UNIT CST
................

...__..,_.__.._.

T01'AL COST UNIT COST
............................

AMA Off^Site Analytical Services 0 0 0 122,090 122,090
SUB Fixed Price Contractor 13,550 2,920 7,010 4,682,670 ^4;706,150
WHC Westinghouse Hanford Conpany 691,500

...........
0

..... .
192,S90

...
341,680

. ....
1;.225,780

NANFORD: ER PROGRAM 705,050
. .. ..

2,920

... .....

199,600

.... ..

5,146,440 6;.054,020
Overhead 894,170

SUBTOTAL 6„948,180
Profit 406,020

SUBTOIAL 7,354,210
Bond 73,140

SUBTOTAL 7„787,390
B&O Tax 28,390

SUBTOTAL .7,415,780
Material/SUpply MPR 29270

TOTAL INCL INDIRECTS .7„445050
Subcontractor MPR 442,960

SUBTOTAL 7„888,010
Project Manageucnt/Construction Mgnt 1„164,890

SIIBTOTAL 9„052,900
General & Adnin/COnann Support Pool 2,277,360

SUBTOTAL 1„330,250
Con[ingency 3.965.590

TOTAL INCL OIINER COSTS 15,295,840

0
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O^
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Ihu 15 sep 1994 U.S. Araq Corps of Engineers IIME 22:01:45

PROJECT 9ARE1k: NANfOND: EN PROGRAM - M AREA IDN EXCHANGE
ION EXCHANGE REMEDIATION MODEL SUMMARY PAGE 17

•' PROJECT DIRECT SUMMARY - LEVEL 2(Roradedi to 10`s) `•

------------- --------------- --------------------- -

.--_-.-_.---- ------

gllAN1ITY Lx]M
------------------- ----------

- .._..__..

LABOR EUW
-- ---------- ......

IPNNT
....... -.

-----------

MAT/SUPP
..........

-•

---- -----------

UNIT CST

--.---•-...--..--

_....____i.

TOIALiCOSI UN11 COST
--.....------------ .......

ANA 0ff -Site Analyticsl Services

ANA:02 Monitoring, Saapting L Analysis 0 0 0 122,090 12{,090

Off-Site Analytical services
- ----------

.....
0

.... ..
0

.........
0

...........
122,090 122,090

SUB fia cd Price Contractor
I

SuB:01 Mobilization & Preparatory Nork 9,600 1,820 7,010 11,000 29,420
SUB:03 Site Nork 0 0 0 74,170 74,170
SUB:06 GroundNater Cotlection & Control 0 0 0 3,075,900 3,075,900
SIIB:12 Chemical Treatnent 0 0 0 1,501,600 1,501,600
SU8:20 Site Restoretion 0 0 0 00010 10,000
SUB:21 Dennbilitation

.

3,950
----.......... -

1,110
----- -

0
.... -.-

,
10,000

-..------
15,060

-._._.«----
Fixed Price Contractor

-
13,550

-
2,920

-
7,010

-
4,682,670 4,705,150

WHC Nestinghouse Maoford Ca"ny

WHC:02 Monitoring, Saapllrg & Analysis 660 0 0 103,590 10A,250
NxC:12 Chemical Treatment 690,8E0 0 192,590 238,090 1,121,520

Nestinghouse Hanford Conpany
----------- ------

691,500
------ _

0
.-.--.-..

192,590

---------
341,680

-.-.....--.-
1,225,780

HANFaRD: ER PROGRAM
......... ......

705,050

......
_

2,920
--.......

199,600
-----------
5,146,440

.... ..--.-
6,054,020

Overhead 894,170

SUBTOTAL 6,948,180
Profit 406,020

SUBTOTAL 7,354,210
Bond 33,190

SUBTOTAL 7,387,390
B8o Tax 28,390

SOBTOlAL 7,415,780
Material/Supply MPN 29,270

TOTAL INCL INDIRECTS 7,445,050
Subconlractor MPR 442,960

SUBTOTAI 7,888,010
Project Maneyoue.nt/Construction Mgnt 1,164,890

SUBTOTAL 9,052,900
General & AAnin/Conmon support Pool 2,277,360

SUHTOTAL 11,330,250
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Thu 15 5ep 1994 U.S. Arw/ Corps of Engineers TIME 22:01:45
PROJECT HAREIX: MANEDND: El PRDGRAN - N AREA IOM EXCHANGE

ION EXCMILNDE REMEDIATIDN MmEL SUMMARY PAGE 1H
•• PROJECT DIRECT SUMMARY - LEVEL 2(RounEetl to 104s) ••

------------- ----------------- __-------- ----------------- ------ --------- --------------- --------- _._----------------------------------------- ---- .__._.

DUANIITII UOM LABOR EDUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
----------- -------------------- ------------- ---- ------------------------ ------------------------ -------------------------- ._.------------ _______._.-_.._.

C^nLfir9enoY 3,965,590

TOTAL INCL WNER COSTS 15,295,640
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0
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lhu 15 sep 1994 U.S. Army Corps of Engineers TIME 22:01:45
PROJECT HAREIX: MAMFORD: E! PROGRl111 - M AREA ION EXCHANGE

ION EMCIUIMGE IEMEDIATION MODEL SUMMARY PAGE 19
•• PROJECT DIRECT SIWMART - LEVEL 5(Randeid to 10's) ••

....

........

.......................................

........................................

................................
. OUANTIIY IIOM

................................

..................................................................................
LABOR FOUIPMNT MAT/BUPP UNIT CST TOTAL COST UNIT COSI

......................................................................................

ANA Off-Site Analytlcal Services

ANA; 02 Monitoring, Samplln9 It Analysis

eNA: 02.08 Sanpltn9 Rad Contnminated Media

nLn :02.08.02 Ground Water Analysis Yr - 1

Ground 1later Analysis Yr - 1

........... ........... ......... ...........

17.00 EA 0 0 0 71,570 71,570 4210.0U

ANA:02.08.03 Ground Water Analysis Yrs 2-12

^ Ground Water Analysis Yrs 2-12

Sdryling Red Contminated Media

Monltorln9, Sanplirg & Analysis

0ff-Site Analytical Services

SiB Fixed Price Contractor

SUB:01 Mobilization & Preparatory work

su9:01.02 Mobilize Veisonnel & Eqnipnent

12.00 EA 0 0 0 50,520
----------- ------ ---- - -------- -----------

_.....^ ...__.__-.^ ...-.-.-..^ ....122,090
.........

0 0 122,090
........... ........... ........... ..........

0 0 0 122,090

d

0
50,520 4210.00 0 M

----122,090

122,090 D f0

122,090
^l

S1J6:01.02.02 Mobiltze trailer+

Mobllizc Ireiltts

Mobilite Personnel & Equipment

SuB:01.04 Setup/Construct Teap Facilities

SuB:01.04.01 Establish Facilities

SIIB:01.04.01.02 Setup Trailers

Establish facilities

........... ..........
....... ----- -_--.

0 750 0 0
........... .......... .......... ...........

0 750 0 0

3,000 0 810 0
........... ........... ---------- -----------

3,DOO 0 810 0

750

750

3,810

3,810

1U0:01.04.02 Construct Decon Area
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ihu 15 Sep 1994 U.S. Army Corps of Engineers TIME 22:01:45
PROJECT MAREIN: NANFORD: ER PROGRAM - N AREA ION EXCHANGE

ION EXCHANGE RFMED(AT1011 MODEL SUMMARY PAGE 20
•• PROJECT DIRECT SUMMAIRY - LEVEL 5 i(Roundetl to 106s) ••

OUANTIIt U011
......................................... _ ........._....___.

LABOR
..._.._...__._

EOUIPMNT
_.........._..

MAT/SIWP
_.___.....--_...

UNIT
.._....

CST
.........

(OTAL COSI
_.___....._._..___

UNIT COSt
_._..._....

.
Construct Decon Area 24.00 HR

..........

6,350

...........

1,070

...........

3,770

....... ....

0

.----.._.--

9,190 382.v3

Su8:01.04.03 Site Survey

0

w

Site Survey 0
.

0 0 1,000 1,000

Settq/Canstruct ieffip Facilitiea
........ .. .

7,350

.......... .

1,070

.......... .

4,580

.........

1,000

_.___._._..

14,000

SuN: 01. 05 Construct Tenporary Utilities

Constivct lenporary Utilities
------- - -

2,250
-----

0 2,430
-----

0
----

4,680

S118: 01 .06 Pre-Construction Stdnittals

Pre-Construction Submittals
-

4.00 EA 0

--- --- -

--------- -
0

---'

---- -
0

------ ---
10,000

-----
10,000

--Mobilization & Preparatory Work 9,600 -1,820 7,010 • ----11,000 --- 29,420

S08: 03 Si te Work

Sv18: 03 .03 Earthwurk

Earthwork
........... .

0

......... .

0

........ .

0

..........

5,000

-------- -

5,000

Su9: 03 .04 Roads/Parkiny/Curbs/Walks

Roads/Parking/CUrbs/Walks
.......... .

0

.........

0

----- ... -

0

------ ..--

51,520

._..-.-.

51,520

s08: 03 .05 Fencing

le1'c111y

........... .

0

........

0 0 7,650 7,650

Su8: 03 .06 Electrical Distribution

Electrieal Distrilwtion
........... .

0
........... .

.......... -
0

.. .. .

----------
0

.

___-------
10,000
..

------ ---.

10,000
-- ----

Site Work 0

... . .

0

.... ....

0

..... ...

74,170
-----

74,170

SUB ;06 Gr ourdwater Cullection tl Control

SUB :06 .01 Eatraction B Injection Wells

U
0

^- r
2500.00

J
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Thu 15 Sep 1994 U.S. Army Corps of Erpineers TIME 22:01:45

PROJECT HAREIX: RANFOMD: ER PROGRAM - N AREA IDN EXC MAN6E
ION EXCHANGE REMED(AT10N MODEL SuMMAR1' PAGE 21

•• PROJECT DIRECT SUMMART - LEVEL 5(Routded to 101s) ••

...... .. ... .. _ ----- ..--------- -----------

------ ------------ -----------------

-- _------- ----- .__ ------

OUARIIIY I1011
--------------------- ------

---------- -------- -.

LABOR EUUIPMMT
----------------------------

-..---------- ..

MAT/SUPP
----------------

-..--_____---_-_-

UNIT CST
-- --______-___---

__.-. _ -----...-_--

TOTAL COST
..___-_--____--__-.-

--_----_.

uMll COSI
__-__-__-

SbB: 06. 01.01 Well Drilling & Construction

wtit Drilling C Construction 14.00 EA

__________ ______--

0

---
0

__-------
0

___________

2,563,400

-----------
2,563,400 183100.00

SuB: 06. 01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

_________ ________

0

___

0

___________

0

________

161,000

---_--___.-

161,000

SuB: 06 .01.9X Site Piping

5itc Piping
__________ ________

0

___

0
-------

0

_______-_-_
351,500 351,500

- -----'--- ------ -- --------- ----•-•-•-- ----------
EXtractlon A Injection Yells 0 0 0 3,075,900 3,075,900

; - ---------- ----
:)0 Grotadwater Collectltn & Control 0 0 0 3,075,900 3,075,900

S01: 12 Chemical TreatXMint

SIIg: 12 .05 lon Exchange

Siie: 12 .05-04 Construction of Pe^manent PLant

Cnn^tructlon of Purmanent Plant
-

800.00 SF
-_..----- -------

0
--
0

-----------
0

-----------
1,501,600
_ _

..-
1,501,600

_-.-
tON.Uu

Ion Exchange
___________ ________

0

___

0

_________

0

__ _______

1,501,600

_____

1,501,600

Chemical Treatlnent
___________ _______

0

___

0
-----------

0

--_--_-___-

1,501,600 1.501,600

SnB :20 Site Restoration

SIIB :20 .04 Revegetation and Planting

Nevegetation and Planting
----------- --------

0
---

0 0
--._._.-__-

10,000
-

10,000
.. _-

Site Restoration
----------- -------

0

----

0
--------

0

----------
10,000

-. _-__

10,000

S108 :21 Demobilization

SuB :21 -02 Demobi(ize Pcrvonncl K Equipaent

siiB :21 .02.02 Demobilize Trailers

d

0
p M
-a ^0

> i^

J
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Ihu 15 >ep 1994 U.S. Arwy Corps of Engineers TIME 22:U1:45

PROJECT HAREIX: MANiORD: ER PROGRAR - M AREA ION ENCIIANGE
- ION EXCHANGE REMEDIATION IFODEL SUMMARY PAGE 22

•• PROJECT DIRECT SLNMARY - LEVEL S(Rotntled to 10's) ••

.....

---------

...

---

...

---

......... ------------ ----- ----------

- ......---------------------------------

..- ------- ------ -------

OUANTITY UOFI
------ ................---

- ----- ..-------

LABOR EOII
--------------------

-- .._.

IPMNT
--------

._-___-------

MAT/SUPP
---------------

--------- --------

UNIT CST
-----------------

----- _.._-_.

TOTAL COST
--------- ---------

UNI) COSI
---------

Demobilize Trailers
- ---------- .....

0

.....

750

...........

0

...........

0

...______._

750
-----....-

Deanbilize Personnel & EQuipnent
. .......... .....

0
.....

750
...........

0
...........

0
-

750

51,e: 21. 04 Demobilize Tellp Facillties

51^0: 21. 04. 02 Remove Decon Area

Remove Decon Area
.

8.00 NR

.......... .....

1,450

.....

360

..........

0

...........

0
......

-----------
1,810

..----._..
225.72

Demobilize Temp Facilities
. .......... ......

1,450

.....
360

...........

0

.... .
0 1,810 ^

S,0: 21. 05 Dlsconnect Temporary utilities 0

d

ŵ Discomect Temporary Utilities
- ----- -- -----

2,500
--

0
- -

0
----------

0
- - -

2,500

Sug: 21 .06 Post-Construction SWnittals D JD
7--

. .......... ...... ..... ........... ........... -------- _..
61

Post -Construction Su6mittels 4.00 EA 0
. .

0
.

0
.

10,000
..........

10,000
------- .-_.

2500.00 J

Demobilization
.

.

........ .... .

3,950
..__...-. _ ...

.....

1,110
......

..........

0
.... _

10,000
-----------

15,060
. _ __-._

Fieed Price Contiactor 13,550 2,920 7,010 4,682,670 4,706,150

WiiC Westi nghouse Hanford Conpany

WIIC: 02 Monitoring, Sampling & Analysis

WIIC :02 .08 Sampling Rad Contaminated Media

Uu[ :02 .08. 02 Ground Water Analysis - Yr 1

GiouId Water Analysis - Yr 1 149.00 EA

________ _____

0

______
0

_________

0

___________

60,410 60,410 405.41

WuC :02 .08 .03 Ground Water Analysis - Yrs 2-12

Gn^und Wate, nnalysis - Yrs 2-12 106.00 EA 0 0 0 43,180 43,1MU 40/.58

WIIC :02 .08 .04 Ground Vater Monftor Samples



tAtF•E ^ } jry^1^„I E,d(I^hh(-.,
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PROJECT MAREIM: BANEqID: ER PROGRAM - M AREA ION EXCHANGE
IOM EXCHANGE REMEDIAIIOM MDOEL SUMMARY PAGE 23

•• PROJECT DIRECT SIIMMARY - LEVEL 5(Rd+ded to 10's) ••

----------- _ ..----..-...-..--...- _ --------- .-.----

----- -------- ._.----.-_.-.--.....-.-.-....-----....-

- ------------ ----- .------ ------------------ ------ ..-........--

OUANTIIY UOM LABOR EUUIPMNT MAT/SUPP
---------------------------- -------------------------------------------

--------------- .

UNIT CST
---------------

-.------------ ----

TOTAL COST
-------------- -----

.-.-
UNIT CO51
--------

Ground NaterMmitor Saryles

-----------
......... ..........

24.00 NR 660 0 0
...........

0

----------

660
-

.._-

2/.6d

Sampling Red Contaminated Media

----------- ----------- -----------

660 0 0

. .

-----------

103,590
--- ...-

._.--

104,250
....--..--

Monitoring, Sanpling & Analysis
-........... ........... ----- .

660 0 0

----

103,590 104,250

NnC:12 Chemical Treatment

NMC:12.05 lon Enchange

NIiC:12.05.i06 Pc,onnel iralning

Persomel lralmng

d

NuC:12.05.08 Operation & Maintenance Yrs 1-12

O

Operation A Maintenance Yrs 1-12

WUC:12.05.11 Prepare Amua( Report (Yr 1)

Prepare Annual Report (Yr 1)

NIIC:12.05.12 Preparc Amual Report (Trs 2-12)

Prepare Annual Report (Yrs 2-12)

Ion Exchange

Chuidcal ireatnrent

Westinghouse Hanford Coiryany

HANFORD: ER PROGRAM
Overhead

SuB10TAL

Profit

SUBTOTAL
Bond

SUBTOTAL

.......... ........... --- ---- _..-..

1,100 0 0 5,800

----------- ---------- ----------- ----------
1.00 YR 539,520 0 192,590 232,290

---------- ----------- ----------- -----------

2080.00 MR 90,150 0 0 0

1386.00 MR 60,070

690,840

690,840

691,500

705,050

.----....-U

...----..-o

...____._.0

0

2,920

--- ----..0

192,590

192,590

192,590

199,600

........--0

238,090

238,090

----341,680

5,146,440

6,900

964,400

90,150

60,070

1,121.520

1,121,520

--1,225,780

6,054,020
894,170

6,948,180
406,020

7,354,210
33,190

7,387,390

0
Q

r^.• r'

964400.12
>
A

J

1

43.34

43.34
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PROJECT MAREIX: MAMfDRD: ER PRDGRAN - M AREA ION EXCNANGE

ION EXCMNGE REMEDIAT1011 MODEL SUMMARY PAGE 24
•• PROJECT DIRECT SUMMARY

___
- LEVEL 5(RourWed to 10's) ••

_----- .................................

.--^..------------- ------ --------------- ------------------

..................

DUANTITI U011
-----------

.....................................................

LABDN EDUIPMNT MT/SUPP UNIT CST
------------------------------------------------------

............. . ............

TOTAL COST U9I1 COST
_____________________________

B60 Tax
28,390

SUBTOTAL
Materiel/SUpply MPR

7,415,780
29,270

TOTAL INCL INDIRECTS
Sutxontractor MPR 7,445,050

442,960

SUBTOTAL
Project Nenagement/Constructiun Ngnt

7.888,010
1,164,890

SUBTOTAL
General & Adnin/Caamon Support Pool 9,052,900

2,277.360

SUBTOTAL --""--"

Contingency 11,330,250
3,965,590

TOTAL INCL OMNER COSTS
p 15,295,840

d

0
dm

4-

O1
J



Thu 15 Sep 1994 U.S. Arery Corps of Engfneers TIME 22:01:45

PRO.IECT MAKIN: HANFORD: ER PRUORAM - N AREA ION EXCHANGE
DETAILLD ESIIMATE ION EXCHANGE REMUDIA1117N MODEL OLIAIL PAGE 1

ANA. Off-Site Anelytical Services

ANA:02. Monitoring, Saspling IT Analysis wlFhNly UOM CREW ID LABOR EDUIPMMT MAT/SUPP UNIT CST TOTAL COST UNIT COST
------- .....................•----.......-.-.....-..-..----•.-...---...--...--..-...--------- -------------- ----------- .-.....----•--.-.----.-..-.-------- ..----

---.

d

A
N

ANA. Off-Site Analytlcal Servl[e^
ANA:02. Monitoring, Saspl(rp s Arwlysfs

ANA:02.08. Saaplin0 Had Contrinated Media
AMA:02.08.02. Grored Water Analysis lr - 1

Ae. stapt i unc:
1. ASSUIC Sh4Le-dOYn period wllh f4llorlirlg sallplfrlg of treatment syeteal:

- First 2 uays: Smryle ebery four hours of Influent and effluent
(24 saAples)

- Mext 5 days: 1 semple per day of influent and efflumnt
(10 sanples)
Next 7 weeks: I sample per week of influent and effluent
(14 sasples)

2. 1 sample per ion exchange mldia canister regeneretlon ( 7 days) of
the influent and effluent for the 12-yr lifecycla
(104 sssples/yr)

3. Assune sanpling of 7 monitoring wells on a semiarvnal basis for the
12-year lifecycle
(14 sasples/yr)

- Total sanples = yr 1- 161i

4. All on-site sasple analyses perforxed by wNC mobile lab

5. 10% off-site verification analysis of reduced analyte list with CLP
protocol.
(10% of 166 = 17 ea)

ANA Analyle 11u S,mple - Off:.ite 0.00 0.00 0.00 4210.00
Lub ii.00 EA 0 0

.
0 71,570

............ . ...........

Growd Water Anzlysls Tr - 1 17.00 EA 0 0

-------

0 71,570

4210-00
71,570 G210 W,

71.570 4210.00

0

O
dm

^^ C~

D`O

^1
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fhu 15 Sep 1994 U.S.. Arsry Corps of Engineers TIME 22:01:45

PROJECT MAKIN: NIINEORO: EN PROGRAM - MI AREA ION EXCHANGE
DETAILED ESTIMATE ION IEXCNANGE EEMEDIATIOM NCDEE DETAIL PAGE 2

ANA. Off-Site Aralyticel Services

ANA;02. Monitorinp, SwplinD It Analysis DUANTt lXM CREW ID LABOR EDUIPMMT IUT/SUPP UNIT CST TOTAL COST UNIT COST
...................... .......----------------------------------------------- ..................... ------------------- ------ .----------------- ------------------- .-.-.-_..

ANA:02.08.03. GrouM Water Analysis yrs 2-12

CJ

A

Assusptions:
1. Assune 1 snryle per lon exchange media cannister repenention (7 cLys)

of influent and effluent for the 12-yr lifecycte
(104 saaples/yr)

2. Assuie saapling of 7 nnniton ny wcils on a semiamual basis for the
12-yeai lifecycle
(14 asnples/yr)

- Total Saryles Trs 2 - 12 : 118/yr

3. All on-site sasple analyses performed by WHC nobile lah

4. 10% off-site verifioatlon analysis of reduced analyte list with CLP
protocol
(10X of 118 = 12 ee)

ANA Analyze LLN Sample - 0ff-site 0.00 0.00
Lab 12.00 EA 0 0

------ -----------
Ground Water Analysis Yrs 2-12 12.00 EA 0 0

Sampling Rad Contaminated Media

Monitoring, Saspling L Analysis

OffSite Analytical Services

0.00
0

-----------

0

..... ---

0
. ... .....

-------- ___

0

________

0
.... .

0

........ ...
0

........

0

0 0 0

4210.00 4210.00
50,520

-- ----
50,520 421000
-----------

50,520

-----
50,520 4210.00

---

122,090
------ ----

-------

122,090
------------

122,090
___....._._

122,090

122,090 122,090

d
0

P^ ^)

>
i-

tT
J
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thu 15 Sep 1994 U.S. araq Corps of Erqineers IIME 22:01:45
PROJECT MAREIN: MaNFORO: EB PROGBM - N AREA ION EIICMaNGE

0ETa1LED ESTIMATE 10N EBCNAMGE REMEDIAT1011 MOOEL DEla1L PAGE 3
SIIB. Fixed Price Contractor

---- -------------------------- ------------------------------ --------- ----------- _---------- ----- _________________-------------------------------- ___
SUB:01. MoOilization & Preparatory Work WaNTT L10M CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST.......................................

..-....-.....__.......__....._........-.....___.___....----..._......._-...-.-.........-...-..._.__.-••___..

SUB. Fixed Price Contractor
SUB:01. Mobilitation & Preparatory Work

SUB:01.02. Molbilise Persontwl B Equipment
SUB:01.02.02. Mobilize Trailers

FPC S3 Mobilize Field nffice Trailer 0 00 250 00 0 00 0 00 250 00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobilize Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

FPC S3 Mobiliae Decon Treiler 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 2'Il_00

Robilize Traiters
........... .

0

.......... .

750

.......... ..

0

.........

0

__.___

750

__.-.._.__ _ _.
.._.... .. ..._.._.

Mohilixe Personnel B Equlpnen[
O

750
0 O

750

A
A

d
^

D °

^
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Thu 15 Sep 1994 U.S. Arary Corps of Eryineers TIME 22:01:45
PROJECT HARE1ll: MANF<ID: ER PROGRAM - N AREA 10M EXCHANGE

DETAILED ESTIMATE TOM EXCHANGE REMEDIAT1011 MODEL DETAIL PAGE 4
SuB. Fixed Price Contractor

------

SUB:O1. Mobilitetion &
------ ---- .----------

--------------------------------

PrepsraturyUork
------------------ .__....-------

-- ----- -------- _____------ ---------------- ------ _ .___........_____....._.___

Dl1ANTt IIOM CREW 10 LABdt EOUIPMNI MAI/SUIPP UYIII CST
----------------------- ......._.----------------------------------------------------- ----

..____.__.__.....

TOTAL COST
------------------ _

.____ _ _

UNIT COSI
--..._.-.

5u8:01.04. Setup/Construct Tenp Facilities
SUB:01. 04.01. Establish Facilities

SUB:01.04.01.02. Setup Irailers

M FPC S3 Setup field Office Trailer 1000.00 0.00 269.'50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269.50

l.J
A

M FPC 53 Setup Storage Trailer 1000.00
1.00 EA 1,000

M FPC 53 Setup Decon Trailer 1000.00
1.00 EA 1,000

Setup Trailers 3,000

Establish Facillties 3,000

0.00 269.50 0.00
0 270, 0

0.00 269.50 000
0 270 0

0 809 0

0 809 0

1269.50
1,270 1269.50

1269.50
1,210 1269.SU

3,809

3,809

d
^

om
w 7^

J
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Thu 15 Sep 1994 U.S. Army Corps of Engineers TIME 22:01:45
PROJECT MAREIX: NAMFORD: ER PROGRAM - N AREA IOM EXCNAMGE

DETAILED ESTIMATE IOM EXCHANGE REMEDIATIOM MODEL DETAIL PAGE 5

SIlB. Fixed Price Contractor

..___....__-----
_ _ _ ------------------------------ ------------------------------------

.-...._ -------------------- -_.----------- -__....

SUB:U1. MobillFatFon t Preparatory Work GlAN1Y INIM CREM ID LABOR E4UIPMMT MAT/SUPP UNIT CST TOTAL COST UNIT COST
------- ----- ----------------------------------- ------------------------------------------- --------------- _.--....-.-.-.--.....-......----------.....---..------....--..

SUB:01.04.02. Construct Decon Area
uork to be Perforllled:
Conatruct decontamination area/pnd for equipoent and vehicles.

Crew and Lqulpment:
Fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equiplwnt: 1 backhoe, I pickup trick

Output:
Assuned duration for this activity is 3 crew days.

FPC 53 Laborer Group - 1 25.20 0.00 0.00 0.00 25.20
- 3 ea 72 nn wR nn79 1 lltt 0 0 0 1_814 25.2^

d

C)

r.
a,

FPC 53 Letarer Group - 2 25.50 0.00 0.00 0.00 25.50 ^[11
- 3 ea 72. 00 HR 0030 1 836 0 0 0 1,836 'S. Sa,

FPC SS Gloup-6 Power Equipalent Operator 29.10 O.UtI 0.00 0.00 2910
as 24. 00 HR 0039 698 0 0 0 698 29. IU

FPC S3 Small Tools - 2 ea 0.00 1.39 0.00 0.00 1.39 ^
^48 .00 MR XMIXX020 0 67 0 0 67 1. 39

FPC S3 TRK,MYY,4X4,1250,3/4T,8800 G9M 0.00 7.31 0.00 0.00 7.31 1
4X4 3/4 lON PICKUP 24 .00 HR T50F0004 0 175 0 0 175 7. 51
- 1 as

FPC SS 11Y1] EKCAV,FRK MID,.5 CY UKT,6X4 0.00 3414 0.00 0.00 3G.44
MYUwO-SCOPIC I ca 24 .UU IIM I1311UAU01 0 026 0 0 826 5i .:.

M FPC 53 Construction M.rterials/Supplies 0.00 0.00 2156.00 0.00 2156.00
Allowance 1 .00 LS 0 0 2,156 0 2,156 2156 .011

M FPC S3 Allowance for Tank 0.00 0.00 1617.00 0.00 1617.00
Assune 1000 gal plastic tank 1 .00 EA 0 0 1,617 0 1,617 1617 .011
for water collection

_
Cor.truct Decon Area 24 .00 HR

----------- -
4,349

---------
1,069

--- .
3,773

.--___.__
0 9,190 382 .93



12511506

Thu 15 p 1994 U.S. Ariey Corps of EnRineers TIME 22:01:45
PROJECT HAREIX: NANFqID: ER PROGBAM - N AREA IOM EXCHANGE

DETAILED ESTIMATE 1011 ENCMANGE REIMEDIA710N MODEL DETAIL PAGE 6
SUB. Fixed Price Contractor

SUB:01. MoDillaatlon t Preparatory Work OUAMIT 11011 CREW ID LABOR EOUIPMMT MAT/SUPP UNIT CS1 TOTAL COSI UNII COST
........---------------------------------------------- ----------------------- ----------------------------- ------------------------------------ __•-•--.---•___._----_-_..

SUB:01.04.03. Site Survey

FPC 53 Allosance for Site Survey 0.00 0.00 0.00 1000.00 1000.00
1.00 LS 0 0 0 1,000 1,000 1000.00

----------- -
Sitc Survey 0

---------- -

0

----------

0

-----------

1,000

____....__.

1,000

........... .
Setup/Construct Temp Facilities 7,549

.......... .

1,069

..........

6,582

...........

1,000

_.._...._._

13,999

0

0
dm
w z
^- r

1-



lhu 15 1cp 1YY4 U.S. Ariny Corps of Engineers IIM[ [E:01:45
PROJECT MAFIEIA: NANfORO: ER PROGRAM - M AREA IOLI EXCHANGEDETAILtD ESIIMAIE IOM ERCNANGE REMEDIATION MODEL UhIAIL PAGE 7

SUB. Fixed Price Contractor

.........................
_ . _ .._______...______ ..._._....___.__..........____....._ _---------------------------------- _.__

SUB:01. Mobillretion It PrepMratory Work OUAMTY U0F1 CREW ID LABOR EOUIPMMI MAT/SUPP UNIT CSI TOTAL COST Ulull COST.............------------------------ ............ ...---------- ............. ------------------------------ _----------------------------------------- .___.......___..__..

SUB:01.05. Construct Tenporary Utllities

M FPC 53 Allowance for Teeporary Power 1.00 0.00 1.08 0.00 2.08
500.00 LF 500 0 539 0 1,039 2.09

M FPC 53 AlLowance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 0 270 0 520 1.04

M FPC 53 Allowance for Tenporary Water 3.00 0.00 3.23 0.00 6 23and Sewer Service 500.00 LF 1,500
..

0 1,617 0
.

3,117 6.23

Co,truct Temporary Utilitles
......... .

2,250
..........

0
.......... ..

2,426
.........

0
-----------

4,676

U

A^

u
0

d m
w ^

y
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Thu 15 Sep 1994 U.S. ArR/ Corps of EnRineerf TIME 22:01:45

PROJECT HAREIX: MANFORD: ER PAOGRAII - N AREA 1011 EXCH ANGE
DETAILtO ESTIIUTE ION EXCHANGE REMEOIATION MOOEL DETAIL PAGE E

SUB. Fixed Price Contractor

_ ..._

Su11:01- Mobilixetion a
----

.__..___..__.__..____...___..-.
Preparatory Work
--------------------------------

_.......__.._.__......._..-_._....

GUANTT U011 CREW ID LABOR EW
--------- .._.._-_..-____._....___..--__.__._.._-_

.

IPMNT
.--_-_.__

._.._._.__.

KAT/SUPP
..._-_------...

___..-...______
UNIT CST

._-__.-__--..--.

____..____.....
TOTAL COST

-._._._.___.._-..___

......

UNIT COST
_-.._.-_.

Si.lB:01.06. Pre^Construction SutnlttNs

FPC 53 AlloMence for Pre-Corutruction 0.00 0.00 0.00 2500.00 25U0.00
Su4oittels by Fixed Prlce 4.00 EA 0 0 0 10,000 10,000 2500.0(
Contractor

Pre^COnstruction Sutmittals
____ ______

4.00 EA 0

_____

0

_________

0

___________
10,000

---- .___._

10,000 2500.0(

Mobilization & Preparatory Work

........... ......

9,599

.....

1,819

...........

7,007

...........

11,000

-----------

29,424

d
0

a A

J
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ihu 15 Sep 1994 U.S. Aruy Corps of EnDlneers TIME 22:01:45
PROJECT NAREIX: MANFDRD: ER PRDGRM - N AREA ION EA.CNXNGE

OETAILtD ESTIMATE IDN ENCNRNGE REMEDIRTIDN MODEL DETAIL PAGE 9
5UN'. Fi>ted Price Contractor

SUB:03. Site uork DUINTY UDM CREW 10 LABOR EDUIPNMT MAT/SUPP UNIT CST TOIAL COST UNII COSI------------ ----------------------- ----------- ---------------------------- -------- ----------------------- ------------------------------------------- ---- ---.---..-...-

5u5:03. Site Work
SUB:03.03. Earthwork

cJ

0

FPC 53 Allowarxe for Site Preparation

Earthuork

0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

--------'-- -------------------• ---'------- ---------'-
D D 0 5,000 5,000

U
0

dm

4-
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Thu 15 Sep 1994 U.S. Army Corps of EnDineers TIME 22:01:45

I PROJECT NAREIX: MANfORD: ER PROGRAM - N AREA ION EXCHANGE
DETAILED ESTIMATE ION EXCHANGE REMEDIATION MODEL DETAIL PAGE 10

i SUB. Fixed Price Contractor

---- ---- ------------------------------------ ___-------- ----------- __------------
____________________________-..____..____._.

SUB:03. Site work I OUANTY UOM CREW ID LABOR EOUIPMRI KAI/SUPP UNIT CST TOTAL C:OST UNIT COST
----------------------- ............... ._-.-..-------------------------- ------------------------------------------------------ ------ ------------------- --...____-.-.-._-

5UB:03.04. Roads/Parkin9/Curbs/Yelks

FPC S3 Allowance for Access Road 0.00 0.00 0.00 10.00 10.00

FPC S3 Allowance Gravel Parking Area
I

FPC 53 Nccess Roads to Yells
Assune 1500 If of road per well,
10 It iwide, native naterials
1500 If/well x 14 wella •
21,000 If

R.ads/P ark i ng/[w bs/u., I ks

400.00 Sr 0 0 0 4,000 4,000

0.00 0.00 0.00 10.00 10.00
300.00 ST 0 0 0 3,000 3,000

0.00 0.00 0.00 2.12 2.12
21000 lF 0 0 0 44,520 44,520

0 0 0 51,520 51,520

10.00

10.00

2.12

d

0
drn

^• r
y s-

J



Thu 15 sep 1994 U.S. Army Corps of Erqineere TIME 22:01:45
PROJECT MAREI%: NANFOBD: EN PROGRAM - ION EllC84NGE

DEIIILLD ESTIMATE ION EXCHANGE BEMEDIBTION MODEL DETAIL PAGE 11
SUB. Fixed Price Contractor

suN:03. Site Hork QUANTY UON CREW ID LABOR EOUIPNNI NAT/SUPP UNIT CST IOTAL COSI UNII COST
..........................................................................................................................................................................

SL1B:03.05. Fencing

FPC S3 Elloyance for Pemrermnt Fencing 0.00 0.00 0.00 21.00 21.00
sssune 7 It high securFty fence 350.00 LF 0 0 0 7,350 7,350 21.00

FPC S3 AU ouance for Entrance Gate 0.00 0.00 0.00 300.00 300.00
1.00 EA 0 0 0 300 300 300.00

Fencing
............ .

0

.......... .

0

.......... .

0

..........

7,650

-----------

7,650

d

t̂J

d
^

d m

.-...• r'

a



Thu 15 iep 1994 U.S. Army Corps of EnDlneers TIME 22:01:45

PROJECT NXREIX: NANFORD: ER PROGRAM - ION EXCNIINGE
DETXILEO ESTIMATE ION EXCHANGE REMEDIAiION MODEL DETAIL PAGE 12

SUB. Fixed Price Contractor

SuB:03. Site Nork
........... ----------- ----------

DU11N11 00M CREW ID
--------------------------------------------- .---

LABOR
------------- .-

EOUIPMMT
---------------

M1T/SUPP
-- .-...--------

UNIT CST
----------------

TOTAL L011 UNIT LOSI
--------------- .._.__.._....

S0B:03.06. Electricel Distri6utlon

FPC S3 Allo.ence for Site Electricet 0.00 0.00 0.00 10000.00 10000.00
1.00 L$ 0 0 0 10,000 10,000 10000.00

Electrlcal Distribution
...........

0

...........

0
-----------

0
-----------

10,000

___..-..__

10,000

Site York
...........

0

...........

0

_ ..._._..

0

-----------

74,170

------
74,170

d

0
dm

61
J
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lhu 15 Sep 1994 U.S. Anry Co" of Engineers IIME 22:01: 45
PROJE CI MARIEIx: NAMFORD: ER PRpGRAM - N AREA ION ExCN AMGE

DETAILtD ESTIMATE ION ENCNANGE REMEOIAIIOM MODEL DEIAIL PAGE 13
SUB- Fixed Price Contractor

-------

SUB:06. Gruwrlwater

....................

---

Col
...

-------------- -----------------

lection L Control
... .......----------- -----------

- ___

OUAM
-----

Tt
---

---------------------- ------------ .___..

110N CRIE:Y 10 LABOR EOUIPMNT
--------------------- ........................ ..

---------------

MAT/SUPP
........ ......

-----------------

UNIT CST
.................

-------- .--..-

TOTAL COST
... .-.-.---.-.-...

._._-_

UNIT COSI

.-.-_.--.

5UB:06. Groundwater Collection L Control
SOB:06.01. Extraction t Injection Wells

SUB :06. 01.01. Well Drilling L Constructi on

FPC 53 Drill/Install Extr/Inject Welle 0.00 0.00 0.00 700.00 700.00
Note: 7 new extraction wells 3262. 00 LF 0 0 0 2,283,400 2,283 400 700. 00
and 7 new InEectlon Yelts, 233

,

ft deep, N in diameter, screened
for 50 ft. Unit cost is
assuned to include handling and
packaging of conteminated Mcll
cuttings, transport to the
disposal facility, and
associated disposal fees.

fPC S3 Allowance for Well Pulps- 50 gpw 0.00 0.00 0.00 3000.00 3000.00 07 .00 EA 0 0 0 21,000 21,000 3000 .00 d i71

FPC 53 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00

p

Connections at Well heads 14 .00 EA 0 0 0 140,000 140,000 10000 .00

FPC 53 Allowance for water Level 0.00 0.00 0.00 1000.00 1000.00 D A
Monitoring Instrumentation 35 .00 EA 0 0 0 00035 35 000 1000 00 I
Assuee 5 peiaoenters per

, , . ^
extraction well using well

J

points

FPC S3 Allowance for Well Head Covers 0.00 0.00 0.00 1000.00 1000.00

^

Assune ewMole type cover at 14 .00 EA 0 0 0 14,000 14 000 1000 .00
each well head

,

IF[ 53 Allo,mnre far W, II Icr.ling 0.00 O.uo 0.00 S000.I10 S0011b11
14 .0 EA 0 0 0 70,000 70,000 50011 .`i

Wcll Drilling d Construction 14 .00 EA
--------- ______

0

_____

0

_ ---------
0

-----------
2,563,400

------- .-

2,563,400 183100 .00
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Thu 15 Sep 1994 U.S. Army Corps of Engineers IIME 22:01: 45

PROJECT NAREIX: HANFORD: ER PRDGRM - 11 AREA I1eI EXCH ANGE
DETAILED ESTIMATE IOIp EXCHANGE REMEDIATIOM Mf%IEL DETAIL PAGE 14

tUB. Fixed Price Contractor

_ _________

SU6:06. Ground.ater Col
------- ------ -------

_ ______..__.__..____-._.__--__.

lection i Control
....... ---------------------- ---

_ ....

QUANIT
-------

_ ..____...__.___._..._._.. _.._ ...

OOM CREW 10 LABOR EGI
----------------------------- ----------

____ ...

IPMNT
---------

____-----------

INI/SUPP
------------ ---

-----------------

UMIT CST
---------------

------ ------- _.

TOTAL COSt
--------------------

...__

UNIT C0S1
---------

5UB:06. 01.04. Operations ard Maintenance 3,6,9

FPC S3 Alloyance for Well Ilorkover 0.00 0.00 0.00 10000.00 10000.00
Assune I vorkover every 3 yrs 14.00 EA 0 0 0 140,000 140,000 1U000 .U0
for each Nell for the 12-year
lifecyole-
Workovers in years 3,6,9.

FPC S3 Allouance for Well Pimp 0.00 0.00 0.00 3000.00 3000.00
Replacement 7.00 EA 0 0 0 21,000 21,000 3000 .00
Assuwe one puip replacement per
well every 7 years for the 12-
year lifecycle
Replucement in years 3,6,9 ^

OFe-ratiort: .^nl Maintenance 3,6,9 0 0 0 161,000 161,000 ^
d d l'rl

lWin ^•
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Ihu 15 Sep 1994 U.S. Arery Corps of Engineers TIME 22:01:45
PROJECT HAREIX; MANFDRD: ER PROGRAN - M AREA IOM EXCH ANGE

DETAILED ESTIMATE ION ENCNANGE REMEDIATION MODEL DETAIL PAGE 15

SiMI. Fixed Price Contractor

SUB:06. GrouNwater
------------- -

._.------ ------ ------------

Collection L Control
----- ------ _----------- ------ ----

_._..___

QUANTY
--------

_....------ _-------- .------ __._...__-

IIOM CREW ID LABOR EOUIPMNT
-------- ---------------------------------------

.._---------

FUIT/SUPP
--------------

------------------

UNIT CST
------------------

--------- .__-_....

T01AL COST
-- ............ ...

._..___._

UNIT COST
.........

SU8: 06.01.9A. Site Piping

FPC S3 Allowance for Piping frat Nell 0.00 0.00 0.00 18.00 18.00
Need to Treatment Plant 10500 LF 0 0 0 189,000 189,000 18.00
Assune 1500 If of dable-wall
PVC piping per extraction well
1500 If/well a 7 wells • 10,500
If

FPC S3 Allowance for Leak Detection 0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

FPC S3 Allowance for Force Main 0.00 0.00 0.00 15.00 15.00
Oischerae Piping 10500 If 0 0 0 151,500 P 7,5110 100
Assume 1500 If sirgle-wall PVC
piping per injection well
1500 lf/well x 7 wells • 10500
If

Silc Piping
___________ ------

0

--- __

0

___________

0

___________

351,500

----

351,500 ^' r
> JD

___________ ----- _ ----- ___________ _________
Eatraction & Injection Yella 0 0 0 3,075,900 3,075,900 p5

___________ ______ _____ ___________ ___________ __-._._.-__ J
Growxlwater Collectlon & Control 0 0 0 3,075,900 3,075,900
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15 Sep 1994 U.S. Rrsq Corps of Engineers TIME 22:01:45
PROJECT MAREI%: NRNFOBD: IEB PROGBRM - M AREA ION EXCHANGE

DET6ILE0 ESTIMAT E ION E%CNRMGE IIEMEDIRTION MODEL DETRIL PAGE 16
SUB. Fixed Price Contractor

SuB:12 Chemir.el
......... _---

.___...___...------
------Ireelnent

---------------------------------------

_. . _ ------------- .----- ._

WAMII lIDM CREW ID LABOR EWI
------------ --------------- --------------

IPMNI
------ --

---- -----

IIRI/SUPP
----------------

- ._.--------- ---

UNIT CST
-----------------

----- _......

TOTAL COSI
-- ________________

UNII CO51
_________

SUB:12. Chemical Treatment
SIJB: 12.05. Irm Exchange

SUI5:12. 05.01. Consbuction of Permanent Plant

FPC 53 Excavate and J nstall Bullding 0.00 0.00 0.00 20.00 20.00
Foundation 800. 00 SF 0 0 0 16,000 16,000 20.00

FPC S3 Install Butler Building 0.00 0.00 0.00 20.00 20.00
assune a prefabricated heated 800. 00 SF 0 0 0 16,000 16,000 20.00
buildirq coqdete with frane,
doors, roll yp doors, gutters,
insulation, end roof vent.

FPC Sl Ion Exchange Equipment/Staging 0.00 0.00 0.00 490000.00 490000.00
Includes 1 N 350 gpm treatuent 1. 00 LS 0 0 0 490,000 490,000 490000.00 0
system, resln regen O

equipment, 20 vessels. Resin
C^ included in CIflM.

^

'y

Fjt FPC S3 Vapor Recompression Evaporator 0.00 0.00 0.00 500000.00 500000.00 w
J Capacity = 6 gpm, incltdes 1. 00 LS 0 0 0 500,000 500,000 500000.00 D ^

start-up boiler, 2% reject f-

FPC S3 Rotary Drun Filter/Dryer 0.00 0.00 0.00 406000.00 406000OU
Liquid loading • 6 Bpm a 0.02 1- 00 L5 0 0 0 406,000 406,000 4U6uu0.oU
= 0.12 gpo (60 lbs/hr), 16 sf
drying area 1

fPC S3 Steam Gencr,n or 0.00 0.00 0.00 1600.00 I&uu.Uu
Load - 60 Ib/br, 103,U00 BTU 1. 00 is 0 0 0 1,600 1,600 lonu_bu

FPC S3 allowance for Bldg Electrical 0.00 0.00 0.00 40.00 40.00
Includes lighting, fixtures, 800. 00 SF 0 0 0 32,000 32,000 40.00
motor starters, controllers,
junction boxes, transformer,
chart recorders, amunciators,
panels, conduit, and wiring.

FPC S3 Allowance for 81dg Mechanical 0.00 0.00 0.00 50.00 50.00
Includes equipment installation 800. 00 SF 0 0 0 40,000 40,000 50.00
and comectioru,
controls/instrunentatian,
interior piping (plastic), floo r
drains and piping, and HVAC.

Construction of Permancnt Plant 800 .00 SF 0 0 0 1,501,600 1,501,600 1877.0U

lon Exchange
......... .....

0

.....

0

.........

0

...........
1,501,600

.__._....
1,501,600
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Thu 15 Sep 1994 U.S. Arwy Corps of Engineers TIME 22:01:45
PROJECT NAREIR: NANFORD: ER PROGRAM - N AREA 1011 EXCHANGEDETAILED ESTIMATE BON EXCHANGE REMEDIATIDN MODEL DETAIL PAGE 17

SUB. FixeA Price Contractor

................................................ _ ..................................... _______._.....________....___.___..___________.__.....
SUB:12. Chemical Treeternt OUANTI UON CREW 10 LABOR ECUIPNNT IIAT/SUPP UN11 CST TOTAL COST UNIT COSI
.........................._....._....___......................._..-.-..-..-__..._....___......._____......-._..____.............._.-...-........_.__...._......._._._..._...

........... ........... .......... ..........
Oimicel Treetment 0 0 0 1,501,600 1,501,600

d

^n^

d

Q

w %h
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lhu 15 Sep 1994 U.S. Army Corps of Erqineeris TIME 22:01:45
PROJECT HAREIX; IIANFORD: ER PROGRAM - N AREA ION EXCHANGE

DETAILED ESilMA1E ION EXCNANGE REMEOIAlIO11 MOOIEL DETAIL PAGE 18
SUB. Fixed Price Contractor

SUB a0. Site Restoration WANTY UON CREW ID
----------------------------- __------------- ---------------------- ..............

LABOR
.. ------------

EWIPMNT
---------------

MAT/SUPP
---------------

UNIT CST
----------------

TOTAL COST UNIT COST
---- __________________

SUB:20. Site Restoration
SUB:20.04. Revegetation and Planting

FPC S3 Aliouance for Site Restoration 0.00 0.00 0.00 2.00 2.00
5000.00 SY 0 0 0 10,000 10,000 2.00

Revegetation anl Planting 0
____

0
___________

0
___..... _

10,000

_....._-___

10,000

Site Restoration 0

_________

0

__________

0

___________

10,000
-----------

10,000

0

C^

^
em
w ."d
^.r
Y ^O

J
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lhu 15 Sep 1994 U.S. Army Corps of Engineers TIME 22:01: 45
PROJECT M1kREIX: NAMFORD: ER PROGRAN - N AREA ION EXCNAIIGEOETAILkO ESTIMATE IOM EXCHANGE REMEDIATION MODEL DETAIL PAGE 19

SUB. Fixed Price Contractor

--------SuB:21. Denabilizetion
.....................

---------------------------------
...............................

__ ......

oUANIT
.......

.........................................
UOM CREW ID LABOR EOUIPMNT
................................................

---------- .__

MT/SUPP
...............

.._.._..__._____

UNIT CST
................

._...___.__...______

TOTAL COST
...................

___

uM11 COST
.........

SuB:21. Demobil ization
SUB:21.02. Deniobilize Persornel i Equipnrnt

SUB:21. 02.02. Deaabilize Trailers

FPC S3 Demob Field Office Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250. 00

FPC S3 Demob Storage Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250. 00

FPC 53 Demob Decon Trailer 0.00 250.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250 .00

Demobilize Trailers
........... ....

0

.......

750

...........

0

...........

0

.....______

750

Dennbillxe Personnel { Equlpment 0 750 0
______.____

0 750

W
^
0

d
^

W x1
:+1-
a
^



Thu 15 Sep 1994 U.S. Army Corps of Engineers TIME 22:01:45
PROJECT HAREIX: MANFORD: El PROGRNF - M AREA IOM EXCHANGE

DETAILED ESTIMATE ION ERCfl11NGE RENEDIATION MODEL DETAIL PAGE 20
SUB. Fised Price Contractor

__._-_._._..__ ............................_.______...._._..__._..__....__._...-. __------------------------------- -..._..
sUB:21. Dennhilixation pIJANTY LIOM CRE11 ID LABOR EOUIPMNi MAT/SI/PP UNIT CST TOTAL COST UNIT COSI
........................................................................................................................................................................

SUB:21.04. Deanbilise Teop Fscilities
SUB:21.04.02. Remove Decon Area

Work to be Performed:
Remove decontanination area/pad for equipment and vehicles.

Crew aE- Equipment:
FiAed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Latarers
Equipmeo,t: 1 backhoe, I pickup truck

Dutput:
Assuned,duration for this activity ta 1 crew day.

FPC 53 Group-6 Power Equipnent Operator 29 10 0 00 0 00 0 DO 29 10

^

t.)
^

- 1 ea 8.00 MR 0039 237 0 0 233 29.10 d

FPC SS Laborer Group, - 1 25.20 0.00 0.00 0.00 25.20 O
- 3 ea 2400 HR 0029 605 0 0 0 605 25.20

K ^

FPC 53 Laborer Group - 2 25.50 0.00 0.00 0.00 25.50
3 ee 24.00 HR 0030 612 0 0 0 612 25. 51)

O

FPC 53 MYD EKCAV,TRI MTD,.S CY BKT,6X4 0.00 34.44 0.00 0.00 34.44
J

HYDRO-SCOPIC - I as 8.00 HR H30BA001 0 275 0 0 215 34 .4

1FPC 13 TRK,HUY,4114,1250,3/4T,8800 GVW 0.00 7.31 0.00 0.00 131
4X4 3/4 TON PICKUP 8.00 HR 15010004 0 58 0 0 58 ( .31
- 1 ea

FPC S3 Small Iou1, 2 ce 0.00 1.39 0.u0 0.00 1.39
10.00 HR XMIXXU20 0 22 0 0 22 1 .31

Ren,uve Decon Area 8.00 HR
........... .

1,450

.......... .

356

......... .

0

..........

0

---- . __._

1,806 225 .72

Dem(>tiilize Tenp Facilities 1,450 356

______ _

0

__________

0

----- -

1,806
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Thu 15 Sep 1994 U.S. Arsry Corps of Enyineers TIME 22:01:45
PROJECT MAKIN: MAMFORD: ER PROBRNI - M AREA 10N EXCHANGE

OETAILLD ESTIMATE ION EXCHANGE REMEOIATIOM MDDEL DETAIL PAGE 21
SIIB. FiMW Price Contractor

---

SUB:21. Dennohilisetion
----- ------ ...........

-------------------- -----------

... --------- ............ .....

---- _--

QUANTY
.........

--------------------------------------------
__

IIDM CREW ID LABOR EOUtPMMT
... ...............................................

_______________
101T/SUPP

...............

_________________
IIMiT CST

.................

____________________
TOTAL COST

....................

_________
UNIT COST
.........

SUB:21.05. Disconxct Teoporery Utilities

M FPC 53 Ilemove Tenporary PoNer 1.00 0.00 0.00 10.00 1.00
500.00 LF 500 0 0 0 500 100

M FPC S3 Renave Telephone 1.00 0.00 0.00 0.00 1.00
500.00 LF 500 0 0 0 500 1.00

M FPC 53 Memove Tenporary Water 3.00 0.00 0.00 0.00 3.00
and Seyer Service 500.00 LF 1,500 0 0 0 1,500 3.00

Disconnect Tenporary Utilities
........... ......

2,500
.....

0
...........

0

...........

0
._._...___

2,500

^

Q^

d
0

^•r

J
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IHu 15 Sep 1994 U.S. Ar Corps of Eary rploeer'c TIME 22:01: 45
PROJECT HAREIX: NANFtNtD: F0. PROGRAM - N AREA IDM EXCH ANGE

DETAILED ESTIMATE ION EXCHANGE RENEDIAIION MOCiEI DETAIL PAGE 22
SUB. FiAed Price Contractor

Su8:21. OennLiliza[ion
----------------------- -------------- .......-----------

-------------- -------- ..___

OIlANT1 lA)1 CREW ID LANON EOU
------------------------ ------------------------

...-_.---

IPNNT
---------

-..._..__._...

161T/SUPP
..-..----•_._

--._____....-___

UNIT CST
..---..._.....-._

_._-_-_.__.. _ ..__

TOTAL COST
-_-...-.-..---•____.

_._._.

UNIT COST

-.-•--.--

SUB:21.06. Post-Construction SuOmittats

FPC 53 Altoyance for Post-Construction 0.00 0.00 0.00 2500.00 2500.00
Sudnittats by Fiaed Price 4.00 EA 0 0 0 10,000 10,000 2500 .0C
Contractor

Post-Construction Submittals
----------- _.____

4.00 EA 0

____

0
------- __

0

___________

10,000

.___..___

10,000 2500 .0C

DemoEilization
........... ......

3.950

.....

1,106

.......

0

...........

10,000

._.___

15,056

fixed Price Contractor
........... ......

13,546
.....

2,925

..........

7,007

..........

4,662,670
--------

4,706,150

0
t:a
^

d
^

dm

J
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thu 15 5ep 1994 U.51 Army Corps of Engineers TIME 22:01:45

PROJECT HAREIX: MANiORD: IER PROGRAM - H AREA ION EXCHANGE
DETAILED ESTIMATE ION ^EXCMAMGE IREOIEDIATION MmEL DETAIL PAGE 23

WHC. 'Nestinghouse Hanford Caapany

.....
.........-------

------------------------------ ----------------- -----------------

__..._..........---------------- ...----......._._______..._.._..__.

wHC:02. Monitoring. Saaplirtg t Analysis IX1ANTt (10M CREW ID LABOR EwIIIPMNT MAT/SWP UNIT CST TOTAL COSI UNIT COSI

...............------------- ...................................................---------------------------------------------------- .................-...---.._..---.----

d
ta

Â

wMC. Westinghouse Hanford Coopany
NHC:02. Monitoring, Sampling f. Analysis

NNC:02.08. Sampling Rad Contaadnated Media
WHC:02.08.02. Ground Water Analysis - yr 1

Assurptions:
1. Assune shake-down period with followirg saeplinD of treatment system:

- First 2 days: Sample every four hours;of influent and sffluent
(24 sasples)

- Neat 5 days: 1 sample per day of infleent and effluent
(10 sa+ryles)

- Next 7 weeks: I sample per week of influent and effluent
04 samples)

2. 1 sanple per ion exchange media canister regeneration (7 days)
of the influent and effluent for the 12-yr lifecycle
( 104 sanples/yr)

3. Assuic sanpling of 7 momturtny wclls on a scmiarvsiul basic for the
12-year lifecycle
( 14 saaples/yr)

. Total samples Yr 1= 166

4. 90% of samples analyzed at mobile lab
(90% of 166 • 149)

5. HACH kit samples are taken 1 per shift for the 12-yr lifecycle plus an
additional 48 samples during the shake-down period.
(Yr I = 1,143 sanples)

uHC Analyie llw Sauplc - Mohilc Lab 0.00 0.00
14Y.UU EA 0 0

WHC HACM Kit Sampling
1143.00 EA

WHC HACH Kit Replacement
Assune 1 per yr 1.00 EA

Ground Water Analysis - Yr 1 149.00 EA

0 .00 0.00
0 0

0 .00 0.00
0 0

0 0

0.00
0

0.00
0

0.00
0

0

400.00
59,600

0.50
572

235.00
235

60,407

400.00
59,600

0.50
572

235.00
235

60.407

40U.Uu

0.50

235-00

405.41

d
^
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WHC. Westinghouse Hanford Conpanry

uNG 02. Monitoring, Saapliny L Analysis DUANIT 11M CREW ID LADOR EGUIPMNT MA1/SUPP IRLIT CST TOTAL COST uNIT COST
-----------------------------•-.--.-...--..---..-----..---.--••---•-----------...----....--__------•-•---.------..-.---...-.----..--.----------.-.-.-----__----..-.-..

Grolud Water Analysis - yrs 2-12

d

i.^

AseVlptluns:

1. Aseunle 1 aellple per Ion eechange nRdla carRl leter regenCration IT days)
of the Infiuent and effluent for the 12-yr llfecycle.
( 104 s.mples/yr)

2. Assuim senpling of 7 monilorinJ wclls on a sanlarnual Lssis for the
12-year lifecycle.
(14 samplee/yr)

- Total Sanples yrs 2-12 = 118

3. 90% of samples analyzed at sloblle lab
(90% of 118 = 106)

4. HACM kit samples are taken 1 per shift for the 12-yr lifecycie.
( 1,095 sasples/yr)

WHC AnaLyze LLN Samp(e - Mobile Lab 0.00 0.00 0.00 400.00 400.00
106.00 EA 0 0 0 42,400 42,400 400. 00

WHC HACH Kit Sanpling 0.00 0.00 0.00 0.50 0-50
1095.00 EA 0 0 0 548 548 O Su

WHC HACX Klt Replacement 0.00 0.00 0.00 235.00 235.00
Assune I per yr 1.00 EA 0

-- ---
0 0 235

-
235 235- 90

Graund Water Anlysis - yrs 2-12 106.00 EA
----- - ------

0

----- --
0

---------

0

----- -----
43,183

..-__.-----
43,183 407 .38

0

0
em
.K-..
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WNC. Westinghouse Nenford Cospany

WHC:02. Monitoring, Saoplin0 & Analysis OIIAMIT IN1M CREW 10 LABOR EOUIPMNT MT/SUPP UNIT CST TOTAL COST UNIT COST
............................................................................................................................................................................

WMC:02.08.04. Ground Water Monitor Seeples

a^
T

Wurk to be PerforAxd:
Take semisnwet OrourdNater munitorin0 sanples

Assuiptions:
1. Assuae senpling of 7 monituring wells on a seeismul basis for the

12-year lifecycle.
(14 senples/yr)

2. Assune 2 field technicians for 6 hours on a semianrMUl basis for the
12-year lifecycle.
(24 hrs/yr)

WMC Technician, Envirormental 27.62 0.00
Restoration Ops - 2 as 24.00 MR 85201 663 0

Ground Water Monitor Samples 24.00 MR 663 0

Sawling Rad Contaminated Media

Nonitoring, Sampling & Analysis

0.00 0.00
0 ll

.__..._...0 .____..-..O

........... __.------- ------'---' -------'--'

.......^3 ....___. _

u

-. _ _._.._^ ___ _103_589.

663 0 0 103,589

27.62
663 27.62 ^

.____...... O

663 27.62

--------- N ^7
104,252 ^• r

----104,252

J
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NMC. NestinpAouse Hanford Cupany

rn
J

WtC:12. Chemical Treatment QUANTY UON CREW ID
................................................................................

LABOR
................

EDUIPMNT
.............

MAI/SUPP
...............

UNIT CST
................

TOTAL COST
................

UN1I COit
..........

NHC:12. Chemical ireatwent
NHC:12.05. lan Exchange

NHC:12.05.06. Personnel Training
Note: This account to ailor for operator time and an atLoNanca for a

40•hour training course.

NNC Operator, Envirormental 27.62 0.00 0.00 0.00 27.62
Restoration Ops 40.00 HR 85302 1,105 0 0 0 1,105 27.62

WHC Allowance for 40 hr Training 0.00 0.00 0.00 800.00 800.00
1.00 LS 0 0 0 800 800 800.00

WHC 611owance for Malntainence 0.00 0.00 0.00 5000.00 5000.00
Menuala 1.00 LS 0 0 0

--------
5,000 5,000 5a00u0 ^

Personnel Trauiing 1.105 0 0 5,800 6,905 0
d M

w ^1

Y ^D
A

U
J
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WNC. Westinghouse Hanford Conpeny

^ I_ ------------- '._ -__._--.-._-__--___---__...-...._--_-_-_. __---_

WH[:12. Chemical Treatment QUANTY Upl CREW ID
------------------------------------ ---------- --------- ------------------- ---

-.__.-_._.-._--.-_
-

LABOR EQUIPMNT
---------- ----------------

-....._.--

MAT/SUPP
--------------

--------------- -

UNIT CST
-----------------

---------- -_---

TOTAL COST
------------------

-- _. _ .

UNIT COST
----_-_--

WHC:12. 05.08.Operation L Naintenance Yrs 1-12

ASslrlPt i o1K:

il Treatment facility will be fully staffed with 2 F1E's per shift, 3
shifts per day, 7 days per week.
(365 days/yr x 24 hrs/day = 8760 hrs/yr)

2. lon exchange media to be reyenerated every 7 daps for chromium
treetment.

3. 2 FTE crew will be ctnposed of the following meH6ers:

0.25 ee - supervisor
1-00 0 - operator
0-50 an - TP tech support 0

^ i 0.25 ee - maintenance engineer d CL1

WHC Eechnician, Environmental 28.80 0.00 0.00 0.00 28.80 N^
lT kestoration Ops - Supervisor 2190.00 MR 85201 63,080 0 0 0 63,080 28.80 r
00 0.25 as 9 ^C

{
WHC Operator, Envlrormental 27.62 0.00 0.00 0.00 27.62

Restoration Ops - i as 8760.00 HR 85302 241,984 0 0 0 241,984 27.62

WHC Technician, Health Physics 39.72 0.00 0-00 0.00 39.72
0.50 ea 4380.00 HR 33201 173,958 0 0 0 173,958 39-12

WHC Skilled Craft, Envirormental 27.62 0.00 0.00 0.00 27.62

Restoration Op. - Maintenance 2190_U0 Ifg 85301 60,496 0 0 0 60,496 27.62
0.25 ea

WHC Allowance for Electricity 0.00 0.00 0.00 0.04 0.04
Ilells: 1266 MW-hr/d 977385 AWH 0 0 0 39,095 3v,095 G.u<
flecoapr Evap: 691 kN-hr/d

' (80 kW-hr/1000 gal)
Rotary Filter/Drue: 722 kW-hr
Assume 24 hrs/day x 365 days/yr
Total = 977,385 kW-hr/yr

WHC Allowance for Water Usage 0.00 0.00 0.00 0.02 0.02
Water for brine solution 3120000 GAL 0 0 0 62,400 62,400 0.02
And rinse during resin
regeneration. Resin
Yegeneratiorn every 7
tlays. Assume 2 vessel
tmtumes brine to regen and 6
vessel volumes to ritue.
20 vessels x (2e6 vessel
vOlNnes) x 50 cf/vesseL M 1/wk
u 52 wk/yr . 416,000 cf/yr
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uMC. Nestingtlouse Hanford Conqny

..........................................
uMC:12. Chemlcal Treatment
........... -------------- -------------- .------- ..-----

......
_ ._---- ----- --------------------- .

gUARTt ItOM CREW ID LABOR EGU
--------------------------------------- --------

__- ..--
IPMNI
---------

---------------

MAT/SUPP
---------------

-----------------

UNIT CST
---------------- -

------------ ----._.

TOTAL COST
---------- ------ .

_ _ .__
uNII COSI
_.......

(3,120,000 gal/yr)

M uPC S2 lon Exchange Media Replaceaent 0.00 0.00 Z13.99 0.00 213.99
Resin replacement once per 900.00 CF 0 0 192,590 0 192,590 Z13.99
year.
20 vessels x 45 ci/vessel =
900 cf/yr

wHC Oisposal Fee for Ion Exchange 0.00 0.00 0.00 2.59 2.59
Media 900.00 Cl, 0 0 0 2,331 2,331 2.59
Assurc disposal at ERDF for
years 1-12 of the 12-year
lifecycle

WHC Disposal Fec for Regen Solitls 0.00 0.00 0.00 2.59 2.59 O
Media 29060 CF 0 0 0 75,265 75,265 2.59

^ Derived fram resin regeneration. d m
Assune disposal at EROF for DOyears 1 to 12 of the 12-year -r,
lifecycle.
Assure TDS = 325 ppn D^
well TDS: 7972 cf/yr '
Salt FDS: 11,266 cf/yr
Regen H20 TOS: 135 cf/yr
Total = 19,373 cf/yr
Assute 50% volnine increase to
stabilize sol'lds
1.5 x 19,373 cf/yr = 29,060
cf/yr

uHC Allownnce lur Snlt to Regenerate 0.00 0.00 0.00 70.00 70.00
Resin 760.00 TN 0 0 0 53,200 53,200 70.Ou
Assune 2 vesel volrmes/wk of 4
Rqlar NaCI brine to regenerate
resin. Requires 29,250 Ibs/wk
of Nucl x 52 wks/yr = 1,521,000
Ib:/yr (760 tons/yr)

. . ... ... ... .. ..... ... ....... _.._..----
Opeiation & Maintenance Yis 1-12 1.00 YR

..... . ..

539,519

. ..

0

... .

192,590

.

232,292 964,400 964400.12
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I YMC. Westinghouse Hanford Compeny

WHC:12. Chemice( lreetment q111MTt OOM CREW ID LABOR EWIPMM( MAT/SUPP OMIT CST TOTAL COST UNIT COST
................................................................._..-....-..----.................---.........------_.....__......._..........-------.....-..._-----._.......

d

J0

YHC:12.05.11. Prepare Amwt Report (Yr 1)
Asauee 2 FTE'a for 6 ronthe each year.

WHC Engineer, Enviromrcnbt
Restoration Ops - 1 ee 10410.00 HR 85101

WHC Stientist, Envlronmentel
Restoration Ops - 1 as 1040.00 HR 85102

Prepare Anxtet Report (Yr 1) 2080.00 MR

43.34 0.00 0.00 0.00
45,074 0 0 0

43.34 0.00 0.00 0.00
45,074

........... ..
0

.
0 0

90,148
..... ... .

0
..........

0
.........

0

43.34
45,074 43.34

43.34
45,074 43.34

90,148 43.34

0
0

dm

xr
^
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^ WHC. Westinghouse Hanford Compary

uHC:12. Chenncal Ireatment pUAN1T UOM CREW 10 LABOR EDi01PMN1 MAI/SUPP UNIT CST TOTAL COST UN11 CO11
.........------------------------------------- ._....-------------- ------------------ ----------------------------------- ......------------ ------------ ....._..._._..___..

WHC:12.05.12. Prepare Amwl Report (trs 2-12)
Assune 66X of a Year I Arnuel Report effort ( 2 fTE's for 4 aonths each
year)

WHC Engineer, Envirormontal 43.34 0.00
Restoration Ops 11 as 693.00 HR 85101 30.035 0

uHC Scientist, Envlronnnental 43.34 0.00
Restoration Ops - 11 ea 693.00 RR 85102 30,035

.
0

Prepare Amual Report ( Yrs 2-12) 1386.00 RR
.......... ....

60 , 070

....._..

0

1on Exchange 690,642

Chemical Treatment - - 690,842-

0 Westinghuuse Hanford Conpany 691,505
w ._.. .

HANFORD: ER PROGRFUI 705,053

0.00
0

0.00
0

0

0.00
0

0.00
0

0

0

----------

..........

192,590

---

..........

238,092

---0 192,590 238,092

. 0 192 590 341 681_--- -- _-

2,925

_ -
_

199,597

_-- _
_

5,146,441

43.34
30,035 43.34

43.34
30,035 43.34

60,070 43.34

1,121,523

^^1,121,523

1,225=775_

-6,054,015

d
0

a--

J
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' •• LABOR BACKUP ••

__ _________________________________________________________________________ .................. .... TOTAL •u• --------- .-------- .---------- ......___.-

SRC LABOR ID DESCRIPTION BASE O9ER1'M TXS/IMS FRNG IRyL RAIE IN711 UPDATE DEFAULT HOIMS
------------- .................................................. .................................................................................. .___----________--__.__._-

FPC 0029 Laborer Gruy - 1 15.84 0.0% 28.7% 3.57 1.25 25.20 NiR 07/09/93 0.00 96
FPC 0030 Laborer Grouq - 2 16.09 0.11211 21 3.57 1.25 25.50 BIR 01/09/93 0.00 96
FPC 0039 Group-6 PoNer EquipMent Operator 18.02 0.11X 27.4% 4.90 1.23 29.10 NIR 07/09/93 0.00 32
WHC 33201 Technicien, Heatth PhyNcs 28.78 0.0% 38.0% 0.00 0.00 39.72 eR 01/07/94 0.00 4380
WHC 85101 Engineer, Envirorrentul 35.38 0.11% 22.5% 0.00 0.00 43.34 H!R 01/07/94 0.00 1733
WHC 85102 Scientist, Envirormentsl 35.38 0.0% 22.5% 0.00 0.00 43.36 HR 01/07/94 0.00 1733
WHC 85201 Technician, Envirarmental 22.55 0.0X 22.5% 0.00 0.00 27.62 eR 01/07/94 0.00 2214
WHC 85301 Skilled Craft, Envirormental 22.55 0.17% 22-51 0.00 0.00 27.62 HR 01/07/94 0.00 2190
WHC 85302 Operator, Envirormentat 22.55 0.13% 22.5% 0.00 0.00 27.62 MR 01/07/94 0.00 8800

d

c:T
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N
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EQUIPMENT BACKUP ••

___________________________________________________ ...................................................... TOTAL ------------------------- _---- _____.__ ---
SRC EOUIP ID DESCRIPTIOM DEPR CAPI FUEL FOG EO REP IR 11R TR REP 10TAL UOM NOURS
............ ----------- ------ .-------------- ............ ----------------------------- ------------------------------------------------------ --------- _________.______.

MIL N366A001 MTD ExCAV,TRK M1D,.5 CY BKT,6X4 14.36 3.58 4.07 1.4 9.83 0.98 0.15 34.44 MR 32
Nll T50F0004 FRK,HNT,4K4,F250,3/4T,8800 Gw 1.58 0.39 2.67 0.7 t.60 0.27 0.04 7.31 NR 32
MIL KMIKX020 Smdl lools 0.46 0.17 0.13 0.0 0.57 1.39 MN 64

d

J
W

d
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d

W
J
J

ANA OffSite Analytical Services
SUB Fixed Price Contrector
WHC Nestin^Shouse Hanford Conpeny

MANFukN: ER PROGRAM

OURNTITY UOM CONTRACT COST
..................................

SUB MPR
.........

PM/CM
..........

G&A/CSP
.........

CONTINGN
..............

TOTAL COST UNIT COST
.............................

122,090 0 0 0 42,730 164,820
7,401,190 540,290 1,191,220 2,328,840 4,011,540 15,473,070
1,483,500
..

0 222,520 135,040 749,370 2,890,430
.. .......

9,006,770

........

540,290
.........
1,413,750

.........

2,763,870

.........
4,803,640

-----------
18,528,320

^

O^
J
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•• PROJECT OWNER SUIMART - LEVEL 2(Ro,edcd to 10's) ••

0

W

ANA Off-Site Analytiicat Services

ANA:02 Monitoring, S ampling l Analysis

Off-Site Anallyticat Servlces

5UB fixed Price Contractor

SUB:01 Mobilixation B Preparatory Work
5UB:03 Site Work
SUB:06 Groundwater Oollection IT Controt
SUB:13 Physieal Treatment
SUB:20 Site Restoration
SU8:21 Demobilitation

Fined Price Contractor

NHC Nestinghouse Hanford Company

WHC:02 Monitoring, Sampling A Analysis
WHC;13 Physical Treatment

Westinghouse Hanford Company

HANFORD: ER PROGRAM

9UAN1I11 U01t C0N1RAC1 COST
................. ------------ .---

SUB MPR
-------- -

PM/CM
----------

G8A/CSP
--------

CONTINGN
---------------

TOTAL COST UNIT COST
--------------- .._.._._....

122,090
_

0
_____

0 0
___

42,730
_____

164,820
___..._.____________

122,090 0 0

__

0

____

42,730 164,820

37,930 2,770 6,100 11,930 20,560 79,300
95,610 6,980 15,390 30,080 51,820 199,880

3,965,010 289,450 638,170 1,2i7,620 2,149,090 8,289,330
3,270,340 238,730 526,360 1,029,040 1,772,560 6,837,030

12,890 940 2,070 4,060 6,990 26,950 tz)
19,410 1,420 3,120 6,110 10,520 40,570

7,401,190 540,290 1,191,220 2,328,840 4,011,540 15,473,070 d m!^

104,280 U 15,640 30,580 52,670 203,170
1,379,220 0 206,880 404,460 696,700 2 687 260

..........
._____

. ._.._ .------- --------- _ '

1,483,500
.

0 222,520 435,040
.. .

749,370
......

2,890,430
---- - --. .........

9,006,770

........

540,290

.........

1,413,750

. .....
2,763,870

...

4,803,640

-- --

18,528,320
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PROJECT NARERO: HANFORD: ER PROGRAM • N AREA REVERSE OSMOSIS
REVERSE OSMOSIS REMEDIATIOM MODEL SUMMARY PAGE 3

•' PROJECT OWNER SUMMARY - LEVEL 5(Roinded to 1D's) ••

.

.........

...

...

.........................................

........................................

..........
_ __- _ _.--....

OUANIIIY UOM
...........................

.-_-..____
CONTRACT COST SUR
..................

MPR
......

._
PM/CM

..........

------ ---

GtA/CSP
..........

------ _-----

CONTINGN
..............

- ___-..
TOTAL COST

.................
UMII COST
........

ANA llf f-Site Analytical Services

ANA: 02 Monitoring, Sampling [ Analysis

ANA: 02. U8 Sampling Rad Contaminated Media

ANA: 02. 08.02 Ground 1Jater Analysis (YR 1)

Ground Water Analysis ( YR 1) 17.00 EA

........... .....

71,570

....

0

....... .

0

........

0

.........

25,050

----------

96,620 5683.50

ANA: 02 .08.03 GFourd Water Analysis (TRS 2-12) rj

Q

Gruurd Water Analysis (YRS 2-12) 12.00 EA

___ ___

50,520

__

0

_ _ _

0

_______

0

___

17,680 68,200 5683.50 d m
------- ..._..._.

Sampling Rad Contaminated Media 122,090 D 0 0 42,730 164,820

Mon tonng, SaoNling & Analysis
........... ... _

122,090
.. ..

. .

0

. _ __._

0
.. .

---------
0

---------
42,730

...

_ ...__-...
164,820
.__..

>
4-

Off-Site Anelytical Services
..... .. ....

122,090

...

0

.... ..

0

.........

0

.... ..

42,730

--. __

164,820

SUB F ixed Price Contractor

SUB :01 Mobilization & Preparatury Work

SUB :01 .02 Mobilize Personnel 6 Equipment

SUG 01 .02.02 Mobiliee rrailers

Mobilize Trnilers
------- .. ....

970
.....

70 160
-------

300
---------

520
-----^---

2,020

Mobilize Personnel & Equipment
........... ....

970

.....

70

......

160

.......

300

.........

520

........

2,020

SUB :01 .04 Setup/Comtruct iemp Facilities

SUB :01 .04.01 Establish Faeilitles

SUB :01 .04.01.02 Setup 1reilers 4,910
........... ..

360
...

790
......

1,540
.........

2,6611 10,260

Esr.iblish Facili,ies 4,910
.

360 790 1,540 2,660 10,260

SU8 :01 .04.02 Constnat Decon Area
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PROJECT NARERO: NAYFORDt ER • M AREA REVERSE OSMOSIS

REVERSE OSMOSIS REMEDIATION NOOEL SUMMARY PAGE 4

•• PROJECT ONNER SUMM/.R7 - LEVEL 5(Rouoded to 10-s) ••

OUANTITT UOM CONIRACT COST SUB MPR PMi/CM G9A/CSP CONTINGN TOTAL COSI UNI7 C0S1
............................... .................. ....... .................. ........... ......... ......... .............. .................. ...........

Construct Decon Area 24.00 MN

...........

11,850

...... ..

860

....... .

1,910

........

3,730

........

6,420

_....._.-

24,770 11131.911

SUB:01.04.03 Site Survey

U

W
00
O

Site Survey

Setup/Construct Tenp Facilities

5uB:01.05 Construct Temporary Utilities

........... ..

1,290

....... ..

90

....... .

210

........ .

410
...

........

700
-----

-----------

2,690
------------........... ..

16,050

....... ..

1,320

....... .
2„900

... _..
5,680

.--
9,780 37,730

.......... ..

6,030

....

440

- .

970

__....- _

1,900

......_.

3,270 12,600

........... ..

4.00 EA 12 890

....... .

940

........ .

2,070

........

4,060
.. .

........

6,990
.....

_____.....

26,950
-----------:

37,930 2,770

........ .
6,100

... .. .
11,930

...
20,560 79,300

d

^

om
Construct lenpordly Utllities

SUB:01.06 Pre-Construction Submittals

Pre-Construction Sutmitbls

Mobilixation L Preparatory Work

SUB:03 Site Work

5UB:03.03 Earthwork

Eerthwork

b08:03.04 Noeds/Parking/Curbs/uniks

Roads/Parking/Curbs/Valks

S11B:03.05 Fencing

Fencing

5UB:03.06 Electrical Distribution

Electrical Distribution

Site work

SUB;06 Groundwater Collection B Control

5U0:06.01 Extraction 8 Injection Vells

6,450 410 1,040 2,030 3,490 13,4/0

........... ..
66,410

......
4,850

-

10,690

--- __

20,900

.._.._..

36,000 138,840

9,860 720 1,590 3,100 5,340 20,620

........... ..

12,890

....... .

940

...... . .

2,070

....... .

4,060

........

6,990
.

26,950
--........... .

95,610

........ .
6,980

....... .

15,390

........ .

30,080

.......

51,820

-------
199,880

6737.32 D ^
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PROJECT HARERO: PAMFORID: ER • M AREA REVERSE OSMOSIS

REVERSE OSMOSIS REMEOIRTION MODEL SUMMARY PAGE 5
, •• PROJECT 011NER SUMMARY - LEVEL 5(Rmndetl to 10's) ••

SU8:06.01.01 Well Drilling I. Construction

Well Drilling 8 Construction

SUB:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9

SUB:06.01.9% Site Piping

Site Piping i

^ Entraction B Injection Wells

00 GrourWuater Collection & Control

SUB:13 Physical Treatment

SUB:13.21 Reverse Osawsrs

SUB:13.21.04 Construction of Permanent Plant

iLnaiurtr,^n nl r^in•rnan Plant

Reverse Osmosis

Physical Treattrcnt

SUB:20 site Nes[ore[ion

SU8:20.04 Revegetation and Plantug Yr 12

R,-veqiqatron axf Planting Yr 12

Site Restoration

SU8:21 Demobilization

SUB:21.02 DemobiIite P^raonnet & Equlpnrent

OuANTITY UOM COMTRACI COST

..................................

SUB MPR

.........

PM/CM

.......

GSA/CSP

..........

CONTINGN

...............

TOTAL COSI LIN11 COSI

............................

........... .
14.00 EA 3,304,370

...... .
241,220

......

531,840

.........

1,039,740

.........

1,791,010 6,908,180 493441.50

___________ _

207,540

________ _

15,150

_____

33,400

________

65,300

_________

112,490

----------

433,880

........... .

453,100
........... .

........ .

33,080
........ .

........

72,930
.......

........

142,570
.........

.........

245,590
.........

947,270
---------- .

3,965,010
.......... .

289,450
....... .

638,170
........

1,247,620
.........

2,149,090
.........

8,289,330
-----------

3,965,010 289,450 638,170 1,247,620 2,149,090 8,289,330

000.00 SF 3,270,340 238,730 526,360 1,029,040 1,772,560 6,837,030 OS46.,v
...........

3,270,340
...........

.........

238,730
.........

........

526,360
.........

.........

1,029,040
.........

.........

1,772,560
.........

6,837,030
--------

3,270,340 238,730 526,360 1,029,040 1,772,560 6,837,030

......... ....... ......... ....... .........

12,890 940 2,070 4.060 6,990 26,950
........... ......... ......... ......... ......... _.._....__

12,890 940 2,070 4,060 6,990 26,950

d

^

d m

SUB:21.02.02 Denrobilize Trailers-Yr 12
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PROJECT HARERO: HANFORD: ER - N AREA REVERSE OSMOSIS
REVERSE OSMOSIS REMEDIRTIQI MODEL SUMMARY PAGE 6

•• PROJECT ONNER SUMMARY LEVEL S(Rourdetl to 101s) '•

........

.........

...

...

....

...

............... -- _ ..- -----------

...................................

-._...___..__-_---- -------

QUANTITY 11014
............................

- ..
_

------ .----_.-__-
CONTRACT COST SUB MPR

..........................

_
PM/CM

..........

-_.... .

G&A/CSP
.........

-._.__..-_
CONIINGM
..............

_----......

iOTAL CUSI
................

UNII COST
.........

Demobilize Irallers-Yr 12
._.___.._^_ __.

970

...-.. .

70
_^ ...... .

160
........ .

300
.......

520
.

..._

2,020
-----

Demobilize Personnel & Equipmmt
........... ...

970

...... .
70

........ .

160

........

300

.......
520

------
2,020

SUB: 21. 04 Demobilize lemp facilities

SUB: 21. 04. 02 Remove Decon Area-Yr 12

Remove Decon Area-Yr 12 8.00 XR

........... ...

2,330

...... .

170

........

370

........

730

.........

1,260

_.____..__.

4,870
_..-.-

608.31

Demobilize Temp Facilities
........... ...

2,330
......

170
........

370
.........

730
.........

1,260
_---.

4,870

SUB: 21 .05 Disconnect Temporary utilities

........... .. ...... ...... . ......... .... _... .-._- . y
Discoonect lemporary Utilities 3,220 240 520 1,010 1,750 6,740

SUB: 21 .06 Post-[onstruction St6mittals > 4-

. .. ...... ...... .. ......... ......... -_._..... O^
Pust-Construction Submittals 4.00 EA 12,890 940 2,070 4,060 6,990 26,950

... .
673/Sl _1

Demobilization
........... ..

19,410
........... ..

.......

1,420
.......

.........

3,120
.........

.........

6,110
.........

.........

10,520
.........

_.. __

40,570
...-..-._

1

fixed Price Contractor 7,401,190 540,290 1,191,220 2,328,840 4,011,540 15,473,070

uHC uc,ti nghouse Hanford Coupany

uHC: 02 Monitoring, Sempling G Analysis

WHC :02 .08 Sampling Rad Contaminated Media

WHC :02 .08. 02 Ground Water Analysis-Yr I

Ground Water Analysis-Yr 1 149.00 El1

........... ..

60,410

......

0

.........

9,060

.......

17,710

.........

30,510
_---.......

117,700 789.90

WHC :02 .08 .03 Ground Water Analysis-Yr 2-12

Giound uatcr Analysis-Yr 2-12 106.00 EA
.......... ..

43,210
.....

0 6,480
......

12,670
.. _ ._-_.

21,830 84,180 794.ll1

WHC;02.08.04 Ground Water Monitor Sanples
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PROJECI MARERO: MANFORD: ER PROGRAM - N AA:EA REVERSE OSMOSIS

REVERSE OSMOSIS REMEDIATION MOWEL SUMMARY PAGE 7
•• PROJECT OYNER SUMMARY - LEVEL 5 ( Rourldtd to 10's) •• '^

-- -------------- _ _--.. _ _ _.-...-_.__...._...._._

...............................................

_...-....-...__.----._.. _ ....._._..-._
OUANTIIT uql CONTRACT C051 . SUB

........ .......................................

....

MPR

.... .

....--..
PM/CI(

........

_
-------

GtA/CSP

.........

--------------

COMTINON

..............

---------- ..--.
IOTAL COSI

...................

t1N11 COSI

......

i
Grourd Water Monitor Sanples

........... ....

24.00 hR 660

.... .

0

...... .

100

......

190

.......

330
.----....--

1,290 55-8.

Saapting Rad Contaminated Media
.......... .....

104,260
........... ....

... .
0

...

........
15,640

.... . .
30,580
_...

52,670
..._.--

203,170
- ---_ -

Monitoriing, Sampling B Analysis 104,280
. .

0
. ..

15,640
. _ -
30,580

.
52,670

.-
203,170

WHC:13 Physical Treatmend

WHC:13.21 Reverse Osmosiis

WHC: 13. 21. 06 Personnel Training

Per,onnel Training

d

WHC: 13. 21 .08 Operation and Maint ( Yrs 1-12)

Opcration and Maint ( Trs 1-12)

WIIC: 13. 21 .11 Prepare Annual Report (Yr 1)

Prrp,vrc Annuel Report (yr 1)

4HC :13 21 .12 PreP;ui• nnn,nl Rcpait (Yrs 2-12)

Prcparc Annual Report (Tri 2-12)

Reverse Osnnsiv

Physical Treatmcnt

Westinghouse Hanford Company

NANFORD: ER PROGRAM

........... .

6,900 .

........

0

.......

1,040

.........

2,020

.........

3,490

----------- -
1.00 YR 1,222,100

-------
0

-- -----
183,310

----
35-8,380

--------
617,330

......... .

2080.00 MR 90,150

.......

0

... ....

13,520

.........

2'6,440

.......

45,540

----------- -
1.00 YR 60,070

. ..

--------
0

---------
9,010

-------
17,620

---------
30,340

. ..... .. .

1,379,220
........... .

........

0
.......

.........

206,880
.........

........

404,460
.........

.........

696,700
........

1,379,220
... .

0 206,880 404,460 696,700
... .. ...

1,483,500
...........

.... _ ._

0
--

.---- ..

222,520
..-------

---------

435,040
---------

---------

749,370
---------

9,006,770 540,290 1,413,750 2,763,870 4,803,640

13,450

2,381,120

175,640

----117,040

2,687,260

2,687,260

2,890,430

18,528,320

b

^

P^ ^)

2381120.3/

y4.GG

117U39.51
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PROJECT HARERO: HANFORD: ER PRUSIIAM - N AREA REVERSE OSMOSIS

REVERSE OSMOSIS REMEDIAT1011 MODEL SLIMMARY PAGE 8
•• PROJECT INDIRECT SUMMARt - LEVEL 1(RaMed to 10's) '•

--------------------------------------- ---------
QUANTITY Uq1 TOTAL DIRECT

---------------------------- ...........
OVERNEAD
...........

PROFIT
.--....__

BOND
....---...

BSO TAX
..........

NAT MPR
.--...-._...-

TOTAL COST UNIT COST
......-..-...-._____.-.......

ANA Ott-Slte Analytical Services 122,090 0 0 0 0 0 122,090
SUB Fixed Price Contractor 5,741,550 1,090,890 495,350 38,770 34,620 0 7,401,190
INNC Westinghouse Hanford Caryeny 1,128,610 0 0 0 0 54,860 1,483,500

HANFORD: ER PROGRAM
...........
7,292,280

.........
1,090,890

.........
495,350

------
38,770

---------
34,620

_------
54,860

----------
9,006,770

Subcontra,toi MPR 540,290

918TOTAL 9,547,060
Prolect M,iu.,ycu.nt/COOStrucnon M9nt 1,413,750

SUBTOTAL 10,960,810
General & AoYnin/Conmn Support Pool 2,763,870

SUBTOTAL 13,724,680
Contingency 4,803,640

^ TOTAI INCL WNER CUSIS 18,528,320

Â

d
0

.: r

J
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PROJECI HARERO: BAMFORD: ER PROGRAM • N AREA REVERSE OSMOSIS

REVERSE OSMOSIS RENEDIATI0IF Mtl)EL SuMMARy PAGE 9
•• PROJECT INDFRECT SUMARy - LEVEL 2(RouMed to 10' s) ••

---- ---

.................................

------------------- ------------------------

...... _ .._...._.__......_...__...._-

QUANTITY UOM IOIAL DIAEC7
- ---------------- ---------------------

_..__.-.._.
OVERHEAD
------------

-_-__
PROFIT
--------

.. ..--

BOND
----------

----
_.__.

Bt0 TAX
----------

_--_.__....--

MAT MPR
-------------

-- ....

IOIAL COS7 UNIT COSI
-------- __---.___._--...__..

ANA Off-Site Analytlcal Services

ANA: 02 Monitoring, Sampling 6 Analysis 122,090 0 0 0 0 0 122,090

Off-Site Analytical Services
...........

122,090

......... ..

0

...... .

0

........ .

0

........ .

0

........

0

_._-...__--

122,090

SUB F lxed Price Contrector

SUB :01 Mobilization & Preparatory Work 29,420 5,590 2,540 200 180 0 37,930
SUB :03 Site Work 74,170 14,090 6,400 500 450 0 95,610

,51F8 :06 Grourduater collectinn t Control 3,075,900 584,420 265,370 20,770 18,550 0 3,965 010
S011 :13 Physieal Treatment 2,537,000 482,030 218,080 17,130 15,300 0 3,270,340
SIIB :20 Site Restolation 10,000 1,900 860 70 60 0 12,890
508 :21 DemoLilization 15,060 2,860 1,300 100 90 0 19,410

Ffnrd Price Couu actor
..........

5,741,550

........ ..

1,090,890

....

495,350

_ ---

38,770

-._-._

34,620

---------

0

.. - ...._-

7,401,140

WIIC Westinyhotuc Ilanford Caipany

WMC :02 Monitoring, SampUng L Analysis 104,280 0 0 0 0 0 104,280
WHC :13 Physical Treatment 1,324,370 0 0 0 0 54,860 1,379,220

Westinghouse Hanford Company
...........

1,428,640

........ ..

0

.......

0

........

0

........

0

........

54,860

_......_---

1,483,500

HANFORD: ER PROGRAM
...........

7,292,280

......... ..

1,090,890

.......

495,350

.........

38,770

........

34,620

.........

54,860

_._.._..__.

9,006,770
Subcontractor MPR 540,290

SUBTOTAL 9,547,060
Project Man,^yem1 m/[onstruction Mgnt 1,413,750

SUeTOTAL 10,960,810
General & Admin/Cunnwn Support Pool 2,763,810

SUB70TA1 13,724,680
Cuntinycn<y G,803,6L(1

[OIAI INCL UWNEM L1.511 18,528,320

d
^

^• r
{-

^
J
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PROJECT MARERO: RAMFORD: ER PROGRAM - H AR'.EA REVERSE OSMOSIS

REVERSE OSMOSIS RENEDIAiION MOOEL SIIMMARY PAGE 10

•• PROJECI INDIRECT SIA/RIUY - LEVEL 5(Rountled to 101s) '•

QUANTITY UOM TOTAL DIRECT OVERHEAD PROFIT BOND BI[ll TAX MAF MPR TOTAL COSI UNIT COSI
-------- -------- ---------------------- ...------ ...................--...--._---__._-_____......_-__----__...-....

ANA Off-Site Analytical Services

ANA:02 Monitoring, Samplin9 It Analysis

ANA:02.08 Sampling Had Contaminated Media

ANA: 02. 08.02 Ground Water Analysis (YR 1)

Ground Water Analysis ( YR 1

........... ...

17.00 EA 71,570

...... ----

0

--- .. --

0

----- ____

0

_... ..

0

.......

0

-----------

71,570 4210.00

ANA: 02 .08.03 Ground Wetrr Analysis (TRS 2-1 d

0

^ Ground Water Analysls ( YRS

__

12.00 EA 50,520

____ _

0

___

0

____ ____

0

____ __

0

______

0

__

50,520 4210.00 d m
........... ... ...... ... ...... .... ..... .... ..... .. ...... ---.___.___

Saepling Rad Conteminated M 122,090 0 0 0 0 0 122,090 f'-•-,. (-'
Uo

Monlla ing, Sanp(ing t Anel

........... ...

122,090

...... ...

0

...

0 0

--- --

0

-------
0

...

_ -.__..--
122,090
------

It,
l-

Off-Site Analytical Service
........... ...

122,090
...... ...

0

...... ....

0

..... ...

0

..... ..

0

....
0 122,090

SUB F ixed Price Contractor

I SUB: 01 Mobilization & Preparatory Work

SUB :01 .02 Mobilize Veisonnel S Equipnent

SU0 :01 .02.02 Mobilizc trailers

Mobillze Trailers

........... ...

750

...... ..

140

...... ..

60

.. _ ---

10

------ --

0
-

-------

0
---

_--..._
970

-._.-_.__

Mobiliie Personnel & Equipm

........... ...

750

...... ...

140

_ _ __ .--

60

. _ .._ ---

10

------

0

-----

0 970

SLIB :01 .04 Setup/COnsvuct Tenp Facilltles

S119 :01 .04.01 Establish Fncilitles

SUB :01 .04.01.02 Setup Trailers 3,810
....

720
..

330 30 20
-- -

0
.-------

4,910

Establish Facilitres
..... ...

3,810
.. ..

720 330 30

--
20 0 4,910

SUB:01.04.02 Lomtract Dccon Area
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PROJECT HARERO: MANFORD: ER PROGRIIF - M AREA REVERSE OSMOSIS

REVERSE OSMOSIS REMEDt11T10N MODEL SUMMARY PAGE 11
•• PROJECT INDIRECT SUWARy - LEVEL 5(R«rded to 10's) ••

d

Cumluuct Occon Area

^uU:01.04.03 Site Survey

Site Survey

Setup/Construct Tenp Faciti

SUB:01.05 Construct Teoporary Utilities

ConstruCt Temporary Utllitl

SuB:01.06 Pre-Construction Submittels

PreCOne.[rurtioO Sutanittals

Mobilization & Preparatory

OuANI1Tt uqt TOTAL DIRECI
.............................

OVERHEAD
..........

PROFIT
..........

80ND
.........

B80 TAX
..........

MAT MPR
.............

TOTAL CUS1 UNIT COSt
...........................

..........
24.U0 DN 9,190

......... .
1,750

.... ..
790

....... .
60

........ .
60

........
0

--- -...

11,850 4956:

___________

1,000
.........

_________ _

190
.. .

_----- __

90

______

10

_________

10
.

_________

0
.

..----- _.

1,290
--..

14,000

... ... .

2,660

....... ..

1,210

. __.-
90

.__....

80

..... ...

0

---------

18,050

d
4,680 890 400 30 30 0 6,030 0

dm

_.. -- - -- ------- -- - - - -
4.00 EA 10,000 1,900 860 70 60 0 12,890 3222.64

........... ....... ......... ......... ......... ......... -------

Z9,420 5,590 2,540 200 180 0 37,930

JS0B:03 Site Work

S08:03.03 Eertha,,ik

Earthuork

SuB:u3.04 Roed^/Parking/Curbs/ualks

Roads/POrking/6urbs/Ualks

S08:03.05 Fencing

Fencing

St1B:03.06 Electrical Distribution

Eler.tricnl Distribution

Site Work

Sue:06 Groundwater Collecttun 8 Control

SI1B:06.01 Extraction IT Injection Wells

5,000 950 430 30 30 0 6,450

51,520 9,790 4,440

.

350

...-
----

310
.---_

0 66,410

----------- -

7,650

------- --

1,450

-------

660 50
_...

50
---..

0 9,860

10,000
. .....

1,900
.

860 70 60 0 12,890
... .. .

74,170

.... ... .

14,090

........ . .

6,400

. .... ..

500

....... ...

450

......

0

. . ------

95,610
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•' PROJECT INDIRECT SUMMItRY - LEVEL 5(Rorrded to 10's) ••

.

....

.--

...

-. _

...

- _ ------------------ _ -._--_._-___-.

.......................................

__....-__..__-_. _

OUANTITY UOM

.................

_--_..___-.-_--_.__.-

TOIAL DIRECT

......................

_-._.-.-__

OVERHEAD

...........

-.._.--.__

PROFIT

...........

------

BOND

........

----------

810 IAX

..........

-- -----------

MAT MPR

..............

-- .----- __ .__.-

TOTAL COS1

..................

......_-

UNIT COS)

........

St1B: 06. 01. 01 Well Drilling L Construction

Well Drilling & Constructio 14.00 EA
___________ _

2,563,400

_______ _

487,050

________

221,160

______ _

17,310

________ _

15,460

________

0

-.___----.

3,304.310 236026.42

Su9: 06. 01. 04 Operations and Maintenance 3,6

operations and Maintenance 161,000 30,590 13,890 1.090 970

--------

0

----------

207,540

SUB: 06 .01. 9% Site Piping

d

Site Piping
-----------

-__-351_500

--------- -
--.66,790 -

--------
- -30_330 _ -

-----
_2,370

---------

_ ---2:120

---------

-- - - _--0

-----------

- - - 453,100

d Entraction & Injection Well 3,075,900 584,420 265,370 20.770 18 550 0 965,0103 ^ "tJ
---------- --------- - ------- -- ------

,
--------- ---------

,
---------

^y

QO Groundwater Collection S Co 3,075,900 584,420 265,370 20,770 18,550 0 3,965,010
>

SUB: 13 Physical Treatment 4--

SUH: 13 .21 Reverse Osmosis J

I Su0 :13 .21 .04 Construction of Permanent Plan

Consn^n tinn of Permanent P 800.00 SF
-----------
2,537,000

---------
482,030

_ .-.____
218,880

---
17,130

--------
15,300

--..----
0 3,270,340 408/9I

Reverse Osmosis
...........

2,537,000
....... ..

......... .

482,030
. ...

........ ..
218,880

.

.......

17,130

.........

15,300
-

.........

0
-

-......-.--
3,270,340

-- .
Physical Treataent

. .

2,537,000

.... . .

482,030

.... ...

218,880
------
17,130

--- -----

15,300

--------
0

------ --
3,270,340

SIIU :20 S ite Restoration

SI16 :20 -04 Revegetation and Planting Yr 12

Revegetation and Planting Y
___________

10,000

_________ _

1,900

________

860

_____

70

________

60

_________

0 12,890

Site Restoration
...........

10,000

......... .

1,900

....... ..

860

......

70

.........

60

.........

0
------
12,890

SUB :21 Dearobllization

SUB :21 .02 DemobiliAe Personnel & Equipment

SUB:21.02.02 Demobillee Trailers-Yr 12
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i•e PROJECT INDIRECT SIMMART - LEVEL 5(Rouded to 10's) ••

..

....

..

...

..

---

..................................

----------- ----------------------- ----

.......... ..........

OUANIITY Up1
---------------------

.................

TOTAL DIRECT
--- ---------------

.. ----- L _

OVERHEAD
--------L...

.._.-----
PROFIT
......---

_..__

BDND

- ------

_..._____.

BSO TAX

----- •----

_._.___.____._

MA1 MPR

--------------

.___-..._._-_...__-

TOTAL COST

-------------------

.

UNIT COST

---------

Demobillze Trailers-Yr 12
-------

... .
750

....... ...
140

...... ...
60

...... .
10

........ .
0

.......
0 Y7U

Demobilize Persorvtel & Eqai
........... .

750
........ ...

140^

...... ...

60

...... .
t0

........ .

0

........

0

..._-..___

970

SUB: 21. 04 Demobilize Tenp Facilities

SUB: 21. 04. 02 Remove Decon Area-Yr 12

Remove Decon Area-Yr 12 8.00 HR
........... .

1,810

........ ..

340

....... ...

160

...... .

10

.......

10

.........

0

._----- ..

2,330 290.97

-^---- ------- ---- -^^ --- - ---'--Oemobilize Tenp Facilities 1,810 341 160 10 10 0 2,330
d

SIlU: 21. 05 Dleiunnect Inipoiary Uti(ittes C)
rj

Disconnect )enporary Utilit
.........

2,500

....... ..

489

.....

220 20

......

20

.........

0 3,220

SUR :21. 06 Post-Construction StAmittals 3a s0
4-

........... ......... .. .. .... . .. ..... ........ ......... ..___....._

Post-Construction Submlttel 4.00 EA 10,000 1,900 860 70 60 0 12,890 3222.64

Demobilization
...........

15,060

......... ..

2,860

....... ..

1,300

.......

100

....----

90

---------

0

._.._-..--.

19,410 1

Fieed Price Cuntractui
...__ .....

5,741,550

......... .
1,090,890

----- . ..

495,350
----

38,770
--------

34,620
---------

0

_...-
7,401,190

VIIC IJC StJ nyhousc Hanford Conpany

uIIC :112 M onitoring, Sanplln9 It Analy>I,,

u1lq 02 08 Sanpllog Had CouLniineted Media

uI1C :02 .08 .02 Ground Water AnalysirYr 1

Giound unt, Analy::InYr 1 149.00 EA

..........

60,410

........ ..

0

...... ..

0

.......

0

.........

0

......

0 60,410 40541

NHC :02 .08 .03 Ground uater Analysis-Yr 2-12

Grotrxl Water Analysls-Yr 2 106.U0 EA
..........

43,210
......... ..

0
......

0 0

..------

0

---- ...

a 43,210 407.61

WHC;02.08.04 Ground Water Monitor Sanples
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.................. _ -----.-..--

__------- ----------------- ----------- _----------

--._..._.._....-........._......_-._--

Ol1AM1ITY UOIt TOIAL DIRECT OVERHRAD PROFIT
-- ----------- ----------------------------------- ----

....._-

BOND

--- ------

BBO TAl
----------

------ --..
MAT MPR
-------------

._........

I01AL CU11
--------------------

UNIT COSI
---------

Ground Water Monitor Sanple
----------- ......... ....... ...

24.00 HR 660 0 0

....

0

......... .

0

.......

0

---------

660
--

21 62

Sanpling Rad Contaminated M
_______ _________ ________

104,280 0 0

__

0

_ _ ..__._ .
0

..

.-------
0

..

------
104,280

_. _____-
Monitoring, Sampling & Anal

........... ......... ......... .

104,280 0 0

......

0

.......

0

.......

0 104,280

WHC:13 Physical Treatment

WHC:13.21 Reverse Osmosis

uHC: 13. 21. 06 Personnel Training

Personnel Training

^
uN[: 13 .21. 08 Operation and Malnt (Yrs 1-12)

ID
^ Opcration and Maint (Yrs 1-

NIIC :13 .21 .11 Prepare Arvwal Report (Yr 1)

Prepare Annual Reporl (Yr I

wIL :13 .21 .1[ Prepare AnnuaI Repart (Yrs 2-1

Prepaic Annudl Rcpmt (Yrs

Reverse Osmosls

Physical Treatment

Ilestinghouse Hanford Caapan

HANFORD: ER PROGRAM
Subcontractor MPN

SUBTOTAL
Project Manegenvnt/LOnstruction Mynt

SUBTOTAL
General & Adnin/Comnon Support Pool

SUBTOTAI

d
...___6,900 ._.._.._o _ .._.._.a o _. ...___o o

......6,900 ^
d ^

^•r
- - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - ---- - a `°

1.00 YR 1,167,240 0 0 0 0 54,860 1,222,100 122209/.95

U

2080.00 XR --90,150 -- --.- 0 - ----- 0

-- ---- - -

0 - ------ ^0 -- ---0- -^-^ 90,150 43.54

...........

1.00 YR 60,070

......... .

0

..... .

0

. . ... .

0

........ .

0

........

0

. . ....

60,070 611041 .v5
..........

1,324,370
. . ...

......... .

0
..

. _ .___.

0
- -

0

-------- -

0

--------

54,860
---

.-_--._.._.

1,379,220
_... .... ... .

1,324,370
_

..... .. .

0

... _ .._

0

_ .. _

0

.._.--- -

0

-----

54,860

_.._

1,379,220
___

1,428,640
.... ....

_________ _

0
.

_______ _

0

_____ _

0

________ _

0
.

________

54,860
...

-------- ._
1,483,500

.__.....

7,292,280

..... ... .

1,090,890

._ ..... .

495,350

------- _

38,770

._._.. .
34,620

.....
54,860

_____

9,006,770
540,290

9,547,060
1,413,750

10,960,810
2,763,870

13,724,680
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....-------- .......___... ------ ------ ---- ------------ _---- ..-.-------- .__ __------------- ...__.___..____-_.___._.
Ol1AMIITY UOM 101AL DIRECT OVERHEAD PROFII BOND B60 TAX MNT MPR TOTAL COSI UNIT CO',[__------- __------- ------- ----------------- ___---- ------------- __........ ------ __------ -------------- __----------- ___________________

Contin9ency
4,803,640

TOTAL IM[L OYNER COSTS 18,528,320

d

0
dcn

^• r
a J;
Ĵ
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REVERSE OSMOSIS RENEDIATION MODEL SUMMARY PAGE '16

--------

•• PROJECT DIRECT SUFWART - LEVEL I plouded to 10-s7 `•
-- ......................................

------- . . . . ........................................

___.._....__..._...__..__..___..._____.__......____.._....

QUANTITY UOM LABOR EGUIPMNT
....................... .................. .............. ...

__...____...__

IFAI/SUPP
.......... .....

.._......._._____

UNIT CST
....---- ........

________.___.__ -----

TOTAL COST UNIT COST
.........................._..

AMA Off-Site Arwlytical Services 0 0 0 122 090 12!2 090SUB Fixed Price Contractor 13,550 2,920 7 010
,

5 718 070
,

5 761 550WHC Westinghouse Banford Coapany 691,500 0
-

,
360,890

, ,
376,250

, ,
1,428,640

HA14FORD: ER PROGRAM
Overrhead

---------- -----------
705,050 2,920

...........
367,900

----- ._._._

6,216,410
---------
7,292,280
1,OS70,890

SIIIBIOTAL
Prvotit 8,183,180

495,350
SUBTOTAL ----- '...-..

Bond 8,878,530
18,770

SuOFaln1 -^-- - - -
B&O lax 8,917,300

34,620

SUBTOTAL
'M-eterlaL/SUpply MPR 8,9 i1,920
!54,860

N
TOTAL INCL IWDIRECTS
Suecontractor MPR 06,7709,0

5,40,290

SUBTOTAL
Project Management/Construction MBnt 9,5<7,060

1,413,750

SUBTOTAL
General & adniin/Comnon Support Pool 10,960,810

2,763,870

SI1fi0iAl
l:^nl inyuu'r 13, 724,680

C,803,640
IuIni INCI uuNLN r.uSIS

18.528.3/ri

d

^
rj

a
^
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:.................................................

._..-__!_ ................................

...................................................................

QUANTITY UOM LABOR EOUIPMNT MAT/SUPP
............................................................................

...... ___..__.___

UNIT CST
...............

_-_..___.._._

TOTAL COST UNIT COSi
............................

ANA Off-Si1;e Analytical Services

ANA:02 Monitoring, SaapLing L Analysis 0 0 0 122,090 122,090

Off-Site Analytical Services
........... ........... ...........

0 0 0
-----------

122,090
-----------

122,090

SUB Fued Rrice Contractor

V

l̂iJ

SUB:01 Mohilization Y Preparatory Work
SUB:03 Site Nork
5U8:06 Grourdwater Collection & Control
SU8:13 Physieel lrcetment
SUB:20 Site Resloretion
SIIB:21 DcmoLilitation

Fined Price Cuntractor

NHC westinghouse Hanford Conpany

NNC:02 Monitoring, Sampling & Analysis
WHC:13 Physical Treatrnent

Westinghouse Hanford Company

MANFORD: ER PROGRAM
Overhead

SUBTOTAL
Pirofit

SUBTOTAL
Bond

SUBTOTAL
Bk0 Tax

SUBTOTAL
Meterial/SUpply MPR

TOTAL INCL INDIRECTS
Subconlrector MPR

SIIBTOTAL
Project Mandyeni^nt/COnstruction Mgnt

SUBTOTAL
General & Admin/COanon Support Pool

SUBTOTAL

9,600 1,820 7,010 11,000 29,420
0 0 0 74,170 74,170
0 0 0 3,075,900 3,075,900
0 0 0 2,537,000 2,537,000
0 0 0 10,000 10,000

3,950
........... .

1,110
..........

0
...........

10,000
..........

15,060
------

13,550 2.920 7,010 5,718,070 5,741,550

660 0 0 103,610 104,280
690,840

........... .
0

.........
360,890

...........
272,640

...........
1,324,370

-----------

691,500
........... .

0
..........

360,890
...........

376,250
...........

1,428,640
_...__..._.

705,050 2,920 367,900 6,216,410 7,292,280
1,090,890

8,383,180
495,350

8,878,530
38,770

8,917,300
34,620

8,951,920
54,860

9,006,770
540,290

9,547,060
1,413,750

10,960,810
2,763,870

13,724,680

d

^

^• r

J
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•' PROJECT DIRECT SUMMARI - LEVEL 2(RolnAed to 10's) ••

__----------- _.... --- -....._.---..____....__-_......_--._-... ..... ---------- .__..... ______.

. . . . . . . . . . . . . . . . . .
OUAN)IIY UOM IABOR EOUIPMNI MA1/SUPP UNIT CST TOTAL COSI IINIT COCI................
-------- .-......---.-------- --------- ---- ---------------------------- ---------- .... ....

Contingency
<,803,6<0

TOTAL INCL OWNER COSTS
18,528,320

Cl

0
d M

w ^
^•r
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•• PROJECT DIRECT SUMMARY - LEVEL 5(RotnEed to 10's) °•

.........

.....................................

............................................

................. _.._..._

UUANIITY Upl
...........................

_ _
..-...._ ------ .-...

LABOR EUUIPMNT
........................

.__._..-_.----

FU1/SUPP
...............

--------- ._.___.--
UNIT CST

..................

--- _-...____
TOTAL CDSI

..................
UNIT COSI
.........

ANA Off-Site Analytical Services

ANA: 02 Monitoring, SanplfnB L Analysis

ANA: 02.08 Sampling Rad [ontnnnnatetl Medla

ANA: 02.08.02 Ground llater Anlysis (YR 1)

Ground Water Analysis (TR 1)
..

17.00 EA

......... .....

0

......

0

..........

0

...........

71,570

---------

71,570 4210.00

ANA :02.08.03 Ground Water Analysis (YRS 2-12)

tz;l
.. ......... ...- ------ _..-_----- ------- .._. ---------- 0

Ground a er, Analysis (YRS 2-12) 12.00 EA 0 0 0 50,520 50,520 4210.00 ^ m
----------- _-.._....._

W Sa linmp g RadContaninated Media 0 0 0 122,090 122,090
' . . .. _ _..._ _ .... ....... .......... ........... ..._._.____

tn , Monitorin9, 5eitplin9 L Analysis 0 0 0 090122 122,090 9 ^p

0 f-Site Anatyticat Services

-__.- _---

0

----- -

0

- -----_._

0

--' -
_

122,090

-_-_

122,090

SUB Eiaed Price Contractor

SU8 :01 Mobilization & Preparutury Work

SU8 :01112 Mobiliic eisonnelL Equipment

Mobiline Trailers
.. ......... ....

0

.......

750

...........

0

...........

0 750

Mobilixe Personnel L Equipment
.. ......... ....

0

.......

750

. ........
0

-----------

0

.._--...._

750

SUB :01.04 ' Setup/Construct Ten1p Facilities

SUB :01.04.01 Establish Facilities

SI1B :0 L 04.01.U2 Setup Trailers 3,000 U 810 0 3,810

Establi>h Facilities
.. ......... ....

3,000

.......

0

.........

810

...........

0
-.___
3,810

SUB :01.04.132 Construct Decon Area
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REVERSE tMA(OSIS REREDIATION MODEL SUIwART PAGE 20

•• PROJECT DIRECT SUMMARf - LEVEL S(Routled to 10's) •'

.......... ......................
QUANTITY UCM

............................

LABOR

..............

EOUIPMNI

.............

MAT/SUPP

...............

UNIT

........

CST

.........

TOTAL COST

................

UNIT COST

...........

Construct Decon Area
.

24.00 xR

..........

4,350

....... _ .

1,070

_.._. _ . _

3,770

----- . .-_

0 9,190 382 '/:

tâ

SUB:01.04.03 Site Survey

Site Survey

Setup/Construct leap Facillties

SUB:01.05 Construct Teaporary Utillties

Constn¢t lenporary Utillties

SuB:01.06 Pre-COnstruction St6nittals

Pre-Construation Submittals

Mobilixation t Preparatory Work

SUB:03 Site Work

SUB:03.03 EarthNOrk

Earthwork

SUB:03.04 Roads/Parking/Curbs/Nalks

Noads/Parking/Curbs/Yalks

SuB:03.05 Ferxing

Fenctng

SUB:03.06 Electrical D(stribution

Electrical Distribution

Site Work

SUB:06 GrounrMater Collection Y Control

SUB:06.01 Extraction 4 Injection Yells

........... ......... ........... ........... ------- -

0 0 0 f,o00 1,000

-------- ........ .. . ----------- ----------- - ---------
7,350 1,070 4,580 1,000 14,000

.......... .......... ----- _... -------- _-
2,250 0 2,430 0 4,680 O

dm

---- ------- - ----- - - ----------- ------ -
4.00 EA 0 0 0 10,000 10,000 2500.0U

----------- ---------- ----------- ----------- -------- a ^
9,600 1,820 7,010 11,000 29,420 4--

J

........... ...

0

....... .

0

....... .

0

.........

5,000
....

5,000

........... ..

0

.....

0 0 51.520

......
51,520

......... ...

0

.......

0 0 7,650 7,65U

......... ...

0

........ .

0

..... .

0

..........

10,000
--

------

10,000
._.-

0

...

0

------- -
0

------- -
74,170

.....
74,170
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•• PROJECT DIRECT SUMMARY - LEVEL 5(RovNed to 10's) ••

...

..................

.................................

....................................

......................... ------------------
_ .--_

...--------

OUAN11T1 Uql LABOR EOUIPMNT MAI/SUPP
....................................................................

-- .------------ --

UNIT CST
................

--------- .......

TOIAL COS1
....................

___...__.

UNI1 COST
.........

SuBGD6.01.01 11e11 Orilling g Construction

Well Drilling L Construction
........... ........... ..........

14.00 EA 0 0 0

...........
2,563,400

.-_..-
2,563,400 183100.0(

SUB:06.01.04 Operations and Maintenance 3,6,9

Operations and Maintenance 3,6,9
........... ........... ...........

0 0 0

..........

161,000

---------
161,000

SUB:06.01.9M Site Piping

Site Piping

d Extraction It Injectfon Welts

Groundwater Collection L Control

SUB:13 Physical irea[ment

SUB:13.21 Reverse Osmosis

SUB:13.21.04 Construction of Permanent Plant

Con,truction ot Permanent Plant

Reversc Osmosis

Physical Treatmcn[

SUB:20 Site Restoration

SUB:20.04 Revegetation and Planting Yr 12

Revegetation and Planting Yr 12

Site Restoration

SUB:21 Denabilization

SUB:21.02 Demobiliae Pcrsonnel 5 Equipment

500:21.02.02 Demobilize TrailersYr 12

..---..--.U

0
--.-.-....0

..-...-_..O

0
0

B00 .00

...

SF
...

........ ...

0
........ ...

........

0
........

..
0

........ ..
0

. ....
0

.. ..
0

..

..

......... ...

0
......... ...

.......

0
......

0
..
0

0

----------o

-__.----0

0

0
.. _ ......0

.__...._-.U

.-... 0

351,500

3,075,900

3,075,900

2,537,000

2,537,000

2,537,000

10,000

10,000

351,500

3,075,900

3,075,900

2,537,000

2,537,000

2,537,000

10,000

10.000

31/Lb

b

^
dm
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•• PROJECT DIRECT SUMMARY - LEVEL 5(Rouded to 10's) ••

....---- -
.. .--

_.._ ...............

----------- -------------------- -------

... ..... _ _ .... _ ----
OUANIIIY U011

--------- --------- ...------

-..._. _ ....-..__..
LABOR EOUIPMNi

-------
..................

-.---------

MA1/SUPP
...-------------

------ ..-..

UNIT CS1
------------ ----

_ .._-_-_-
101AL CUSI

--- ---- -----
-__-

UNII CUSI
-------

Or+nobili:e Trailers-Yr 12
--- -------- .....

0

......

750

_..------

0
.

___.....__.

0
.... ..

750
-----------

Dernobilize Personnel B Equipment

.. ......... .....

0

......

750

........

0

.. ...
0 750

5u0: 21. 04 Demobilize lemp facilities

SUB: 21. 04. 02 Remove Decon Area-Yr 12

Remove Decon Area-Yr 12 8.00 MR

......... ....

1,150

.....

360

...........

0

...........

0

-------- _.

1,810 225.72

Deaobilixe Temp Facilities
.. ......... ....

1,450

......

360

...........

0

...........

0

___.......

1,810

0
5U8 :21. 05 Disconnect Iemporary Utilities tj ^7J

^ .. ........ ..... ... .... . . . . . . . ...... . . . . . _._.._-_.-. ^ ^
W Disconnect lemporary Utilities 2,500 0 0 0 2,500
`D

SUB :21 .06 Post-COns[ruction Submittels

y

.P.

-- --------- ----- ----- _ ......... ...........
Post-Construction Suhmittals 4.00 EA 0 0 0 10,000

.. ..
10,000

._......
2500.UU

Demobilization
..

..

......... ....

3,950
......... ...

.......

1,110
.......

...........

0
...........

.......

10,000
...........

._.
15,060

Fined Price Contractor 13.550 2,920 7,010 5,718,070 5,741,550

Will. N -ti nyhouse hanturd Coiy,eny

WHC :02 Monltoriny, Sanpling B Analysis

IINC :02 .U8 Sampling Rad Contammated Media

WHC :02 .0B. 02 Ground Water Analysis-Yr 1

GrOundGround Water Analysis^Yr 1
__

149.00 EA

_________ ____

0

______

0

__ --------

0

___.-------

60,410

------
60,410 405.41

IINC :02 .08. 03 Ground Water Analysis-Yr 2-12

Grouncl Water Analysis-Yr 2-12
.

106.00 EA

.......... ....

0

.

0 0 43,210 43,210 407.61

I/MC :02 .08 .04 Ground Water Monitor Smryles
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Ned 14 Sep 1994 U.S. Arry Corps of Ergineert TIME 13:46:03
PROJECT KARERO: BAMFORD: ER PROGRAM • M AREA REVERSE OSMOSIS

REVERSE OSMOSIS RENEDIATION MOOEL SUMMART PAGE 23
•• PROJECT DIRECT SUMMART - LEVEL 5(Routded to 10's) ••

...................................

...-------- .------------ ---- .....------------- ....

...................... ._.......----- ----- ------

gUAN1IlY IION LABOR EoUIPNNi
....... .------------------------------- ---------------

_ ......_.-._.
MAI/SUPP

-- -------------

___-______..__._
UNIT CST

-- -------------

__.._.._-. _

TOTAL COSI
------------ -------

UNIT COSI
---------

Grourd Water Monitor Sanples

----------- ...........

24.00 MR 660 0

.........

0

...........

0 660 L121

SaTpling Had Contemineted Media
........... ..........

660 0

...........

0

..........

103,610 104,280

Monitoring, Sampling & Analysis
.___.. _ ... ..........

660 0

...........

0

...........
103,610 104,280

WHC:13 Physic:el Treatment

YNC:13.21 Reverse Osmosis

`D
`D

uH[:13.21.06 Personnel Training

Pcrsavtel iraining

WHC:13.21.08 operation and Maint ( Yrs 1-12)

Operation and Mafnt (Yrs 1-12)

NNC:13.21.11 Prepare Annual Report (Yr 1)

Prepare Annual Report (Yr 1)

NHC:13.21.12 Preparo Annual Report IT, 2-12)

Prepare Annual Report (Yrs 2-12)

Reverse OsMnsis

Physical Treatment

1lestinghuuse Hanford Conpany

HANFORD: ER PROGRAM
Overhead

SUBTOTAL
Protlt

SUBTOTAL
Bond

SIIHTOTAI

........... ........ _ . .---..._-- ------ ._.-
1,100 0 0 5,800

........... ........... ........ ...........

1.00 TR 539,520 0 360,890 266,840

___________ __________ _ _ .___._ .._....._._
2080.00 MR 90,150 0 0 0

1.00 YR 60,070
...........

0
.

0
.

0
.

690,840
........... -

.........

0
------- _ .

. .........

360,890
.........

..........

272,640
-----------

690,840
._.. _ ..... .

0
.........

360,890
.... ____._

272,640
..........

691,500
........... .

0
. .

360,890
..

376,250
...

705,050

... .....

2,920

....... ..

367,900

.... ....

6,216,410

6,900

--1,167,240

90,150

60,070

1,324,370

--1,324,370

1,428,640

7,292,280
1,090,890

8,383,180
495,350

8,878,530
38,770

8,v17,300

0
0

em

^.r
Y

116R42.84 1-

J

1

43.34

6UU69.Y5
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NcJ 14 Sep 1994 U.S. Arvy Corps of Etyineers TIME 13:46:03
PROJECI HARERO: MANEORD: ER PROGRAM • N AREA REVERSE OSMOSIS

REVERSE OSMOSIS RENEDIATION MODEL SUMMARY PAGE 24
•• PROJECT DIRECT SIMINWY - LEVEL 5(RotrdeE to 10's) ••

...........

_........... _ ....

...... _ ..--.-.._.--..---....-.- _-._-

............................................

------
_ .--...--..-._..---....-.._--..-.._..........-.----......--_--.--.

DUIMIITY UOM LA80R EOUIPMNI MAT/SUPP will CST
...............................................................................

-.-....-..--__...._._.....__

TOTAL C051 UNIT COST
............................

BSO lax 34,620

SUBTOTAL 8,951,920
MateriaU9ppty MPR 54,860

TO1NL INCL INDIRECTS 9,006,770
SuDCOirtractor MPR 540,290

SUBIOTAL 9,547,060
Prolect Manaycyiwnt/COnstructfon Mgnt 1,413,750

Su0101R1 10,960,810
Gcnerat L Admn/COmnon Support Fool 2,763,870

SIIBTOTRL 13,724.680
Contingency 4,803,640

TOIRI INCL ONNER COSTS 18,528,320
J^
^̂

d
^

p M
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Ycd 14 Sep 1994 U.S. Army Corps of Engineers TIME 1I:46:03

PROJECT HARERO: NANFORD: ER PROGRAM - N AREA REVERSE OSMOSIS
DETAILED ES11MAlE REVERSE OSMOSIS NENEDIATFON IIODEL DETAIL PAGE 1

ANA. tlff-Site Analytical Services

.-_-...._ ---- ----------------------------------------
_ ---..--.-...--.-........ -.---------

ANA:02. Nmiito,Ing. Sartpling & Analysis IAIAMIY lIDll CNEY ID IABOR EDUIPMNI MA)/SUPP
------- ---------------- ---------------------------------------------- --------------- -------------------------------- ------

-----------------

UNIT CST
------- -•.-----.

- _.....__-__-
TOTAL C0.1 UNIT CO51

_.-..--..----..-__-_•-.--..

ANA. Off-Site Analytical Services
ANA:02. Monitoring, Sespling & Analysis

ANA:02.08. Sarplirg Red Contaminated Medio
ANA:02.08.02. GrouW Water Analysis (yR 1)

Asstrtptions:
1. Asstme shake-down period with following saepling of treatment system:

- First 2 days: Senple every four hours of influent and effluent
(24 sarplea)
Next 5 days: 1 saople per day of influent and effluent
(10 senples)

- Neat 7 weeks: 1 saeple per week of infltunt and effluent
(14 smryles)

2. 1 sample per tilter change out (1 week) of the influent and effluent
for the 12-yr lifecycl.e
(104 sanples/yr) Q

' ^ M3. A-auoc sanpl Ing of 7 nunitoi uig wells on a semiernual besis for the
v12-year lifecycle I

(14 sanples/yr) r

- lotal snmid es = 166
eD
1-

4. AII on nite sanple enalyses performd by YXC mobile lab

5. 10X off-site verification analysis of redtxed etulyte l'lst with CLP
protocol.
(10X of 166 = 17 ea)

ANA Analyze Llu Sertple - 0ff-slte 0.00 0.00 0.00 4210.00 4210.00
Lab 17-00 EA 0 0 0 71,570 71,570 4210.00

----------- ---- _ .-- ...------
Groutd Yatcr Analysis (YR 1) 17.00 EA 0 0 0

---------

71,570
...--..._--

71,570 4210.00
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Wed 14 Sep 1994 U.S. Army Corps of Engineers TIME 13:46:03
PROJECT HARERO: HANFORD; ER PROGRAM - N AREA REVERSE OSMOSIS

DETAILED ESIIMAIE REVERSE 0SM0S1S PEMEDIATIOM MODEE DEIAIL PAGE 2
ANA. 0ff-Site Analytical Services

ANA:02. Monitoiing, 5anpling L Analysis (Il1AMly OOM CRE11 ID LABOR EoUIRMNI MAI/SURR DNIT CST IOIAL [U11 UNIT LOST--------------------------------------------- ---------------------------------------- -------- -------------------------------------------------------------- --------------

ANA:02.08.03. Ground Water Analysis ( YRS 2-12)

d

O

Aa6lrtpiona:

1. Assune I sasple per filter change out (I week) of the influent and
effluent for the 12-yr lifecycte
(104 samples/yr)

2. Asvme saspling of 7 monitoring wells on a semiartnul basis for the 12-
year lifecycle
( 14 samples/yr)

- Total Sasples - 118

3. ALL on-site sasple analyses performed by WHC mobile lab

4. 10% off-site verification analysis of reduced analyte list with C(V
protocol
(10% of 118 = 12)

ANA Laa lyte LlY Semple - 0ff-stte 0.00 0.00 0.00 4210.00 4210.00b

12.00 EA 0

........... ......

0

....

0 50,520 50,520

Gronrd uater Analysis (LRS 2-12) 12.00 EA 0
. ..
0

.........
0

.........
50,520

-----_-
50,520

Sanpling Rad Contaminated Media
----------- ------

0
...........

-- .

0
--------

0
-----_----

122,090
.------..

122,090

Monitoring, Saspling L Analysis
......

0
..........

.. _ .

0
---------

0
----..-...

122,090
.----.--.

122,090

Off^Sile Anelytical Services
.
0 0

........
0

..--------

122,090

...
_ ----.
122,090

d
O

dm

21 U . (10
C)

c210n0 4-

J
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Ned 14 Sep 1994 U.S. Arry Corps of Enyineers TIME 13:46:03
PROJECT NARERO: NAMFORD; EN PROGRIW • N AREA REVERSE OSMOSIS

DETAILED ESTIMATE. REVERSE OS71US1S RENEDIATION MODEL DETAIL PAGE 3
SUN. fixed Price Contractor

------- ------------------------- ._

5U0:01. Mcbilt¢acion i Preparatory Nark
----------------------------------------- ------------

._....__..___..___._.._ ----------- ---------- _..____.

OUAN71 UOM CREW ID LABOR E4UIPMNT
----------------------- ._..._.---------------------------

----------

MAT/SUPP
---- .......... -

----------------

UNIT CST
----------------

------------- -

TOTAL COST
---------------- ___

- _ ...

UNI7 COS7
__._.....

St1B. Fixed Price Contractor
sUB:01 Mobilization A Prepm atory Work

5UB:01.02. Nobilite Peraonwl & Equipment
bUB:01.02.02. Mobilize Trailers

FPC 53 Mobilize Field Office 7railer oJDO 250.00 0.00 0.00 250.00
i 1.00 EA 0 250 0 0 250 250.00

FPC 53 Mobilizc Storzge Trailer 0.00 250.00 0.00 (1.00 250.00
i 1.00 EA 0 250 0 0 250 250.00

IFPC S3 Mobilize Decon Traller 0.100 250.00 0.00 0.00 250.00
1.00 Ep 0 250 0 0 250 250.00

Mobilize TraiLers
........... .....

0

......

750

...........

0

...........

0
-----------

750

O........... .... ....... ......... .......... _.__..._._
Mobilize Personnel 8 EWiFment 0 750 0 0 750

o ^ r

A

IT
J
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Yed 14 Sep 1994 U .S. Arary Corps of Engineers IIME 13:46: 03
PROJECT HARERO: HAMFWDf ER PROGRAM • K AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSIIOSIS REMEDIATION IWDEL DETAIL PAGE 4
SUB. Fixed Price Contractor

_------

SuB:01. Mobilieation 6
-----------------------

---- -------------------- ------

Preparatory Work
------------------------- ------

---- ___-----

DIJAN1y Udl CREW
------------ -----

---- ---------- ---------- -----_

ID LABOR EOUIPMMT
-------------------------------------

..I_._..___..

MA1/SUPP
-----------------

__.___.._.______

UNIT C5T
----------------

.... _ .._.._-__._..

TOTAL COST
--------------- ..-_

._.__._..

UNIT COST
__..._._.

SU8:01.04. Setup/Construct Teap Facilities
SitB:01 .04.01. Establish Facilities

SUB:01.04.01.02. Setup Trailers

M fPC 53 Setup Field Office Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

M FPC 53 Setup Storage Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

M FPC 53 Setup Dec.. Trailer 1000.00 0.00 269.50 0.00 1269.50
1.00 EA 1,000 0 270 0 1,270 1269 .50

Setup Trailers
........... .....

3 000

......

0

...........

809

...........

0

__..___.___

3 809, ,

__ __ __ ........ ...........
Establish Facilllie5 3,000 0 809 0 3,809 t1 .^

WA

O

^

A D

Q^
J
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Wed 14 Sep 1994 U.S. ArFsr Corps of Engineers , TIME 13:46:03
PROJECT NARERO: MANfORD, ER PROGRAM - M AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSIN)SEi REMEDIAiIdI MODEL DETAIL PAGE 5
SW. Fhted Price Contractor

----------- ------------ ------------------------ ------- ---- ------------ ------ ------------------- ------------------------------------------ -..
Su8:01. Mobilization & Preparatory Work OUANTY UOM CREW ID LABOR EOUIPMNT IU1/SUPP UNIT CST TOTAL COST uNll COST

..........................................................................................................................................................................

5U8:01.04.02. Construct Decon Area

Work to be Perfonned:
Construct decontrination area/pad for equipment and vehicles.

Crew and Equipment:
Fiaed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,

and 3 Group 2 Laborers
Equipment: 1 backhoe, i pickup truck

Output:
Assuned duration for this activity is 3 crew days.

FPC S3 Laborcr Group - 1 25.20 0.00 0.00 0.00 25.20
- 3 ea 72.00 NR 0029 1,814 0 0 0 1,814 25.20 d

d

L
0

fPC S3 Lebarer Group - 2
- 3 ca 12.110 HR 0030

FPC S3 6roup-6 Power Equipment Operator
' 1 ea 24.00 HN 0039

FPC S3 Small Toots - 2 ea

48.00 HR XMIXX020

FPC S3 TRK,MNY,4X4,F250,3/4T,8800 GW
4X4 3/4 TOg PICK-UP 24.00 NR T50F0004
. 1 as

IPL 53 HYD EXCAV,IRK MID,-5 CY OAT,6X4
HYDRO-SCOPIC 1 ea 24.00 HR NSOgA001

M FPC 53 Construction Materlals/Supplies
Allowance 1.00 LS

M FPC S3 Allowance for Tcmk
Assume 1000 gal plastic tank 1.00 EA
for water collection

Comtruct Decon Area 24.00 HR

25.50
1,836

29.10
698

0.00
0

0.00
0

0.00
0

0.00
0

0.00
0

4,349

0.00 0.0o 0.00
0 0 0

0.00 0.00 0.00
0 0 0

1.39 0.00 0.00
67 0 0

7.31 0.00 0.00
175 0 0

34.44
826

0.00
0

0.00
0

0.uo
0

2156.00
2,156

1617.00
1,617

0.00
0

0.00
0

0.00
0

1,069 3,773 0

e5 sn
1,836

29.10
698

1.39
67

7.31
175

34.44
826

2156.00
2,156

1617.00
1,617

9,190

^

.^-su p'^ ,^rf

Y`O
2 9.

^
J

1.39

7.31

34.u

2156.00

1617.ou

382.93
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Wed 14 Sep 1994 U.S. Arq Corps of Enpineers TIME 13:46d03
PROJECT MARERO: MAMFOBD: ER VROORAM • M AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE USIqSIS RIEREDIAiION MODEL DEIAIL PAGE 6
SUB. FiMeo Price Contractor

SUB:U1. MoLiliiation L Preparatory Work OUANTy UOt CREW ID LABOR EUUIPMMI MAT/SUPP UNIT CST TOTAL COST UNIT C051
...................................................................................................................................................................

^

i
0
a

SUB:01.04.03. Site Survey

FPC S3 Allovarxe for Site Survey

Site Survey

Setup/Construct Teap Fecilities

0.00 0.00 000 1000.00 1000.00
1.00 tS 0 0 0 1,000 1,000 10U0.00

........... ........... .......... ........... -------
0 0 0 1,000 1,000

........... ........... ....... ... ........... -.. _ _..
7,349 1,069 4,582 1,000 13,999

^
0
M

w ^
^•t^
a ;a

_p

CT
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Wed 14 Sep 1994 U.S. Army Corps of I, nDlneers TIME 13:46:03
PROJECT NARERO: HANFORD: ER PROGRNM • N AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSMOSIS REtlEDIflT1011 MODEI DETAIL PAGE 7
SUB. Fixed Price CYntractor

SU6:01. Mobilization & Preparatory Nork OUANTT UOM CREW ID LABVR EOUIPMMI MAT/SOPP UNIT CST IOTAI. COSI UNIT COSI
.......................... ------------- ---------------------------------------------------------- .......... .._.-------------------------------- ....... ...... .___.___._.

SUB:01.05. Construct Temporary Utllitles

M FPC S3 Allowance for Tenporary Power 1.00 0.00 1-08 0.00 2.08
500.00 LF 5100 0 539 0 1,039 2.08

M FPC S3 Allcwance for Telephone 0.50 0.00 0.54 0.00 1.04
500.00 LF 250 0 270 0 520 1.01.

M FPC 53 Allc.wance for Temporary Water 3.00 0.00 3.23 0.00 6.23
and Sewer Service 500.00 Lf 1,500

.
0 1,617 0 3,117 6.23

Cmslruct Temporery Utilities
.......... ..

2,250
.......... .

0

.......... .
2,426

..........

0
----------

4,676

d
^

r^m
w x1
^•r"
a
^̂
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11ed 14 Sep 1994 U.S. Arny Corps of Enyineers TIME 13:46:03

PROJECI HARERO: HANFORD: ER PROGRAM • N AREA REVERSE OSMOSIS
DETAILED ESIIMATE REVERSIE OSMbS15 RENEDIAi10N MODEL DETAIL PAGE 8

SUI1. Fixed Price Contractor

SuB:01. MoLili:ation S Preparatory Work QUANTY lM]N CREW ID
................................................................................

LABOR
...............

EOUIPMNT
...............

MAT/SUPP
...............

UNIT CST
................

TOTAL COST UNIT COSI
.............................

SUB:01.06. Pre-Construction Su6mittals

FPC 53 Alloyance for Pre-Construction 0.00 0.00 0.00 2500.00 2500.00
Submittals by Fiaed Price 4.00 EA 0 0 0 10,000 10,000 2500.00
Contractor

_._

PnrConstruction Suhnittats 4.00 EA

___________

0

__________

0

__________

D

___________

10,000

......._

10,000 2500.0[1

Mobilixation & Preparatory Dork
________

9,599

___________

1,819

___________

7,007

__________

11,000

......_____

29,424

0
4
0̂00

d
^

dm

^
J



^

T
.-j :.

O
C]

000'S 000'S 0 0 0 yJOnyxue3
.__..... __ ........... ........... ........... ..........

nn'OOOS 000'S 000'S 0 0 0 Si oo'l
00'0005 00'0005 00'0 00'0 00'0 uo!lajedaJd aIis "{ aweno!ly is ]di

qJoM4;ija3 £0'£O:EnS
qJOM a1l5 £0°Bn5

........................................................................................................................................................................

150] IINO 1503 1VlOl 151 11N0 ddOS/1YN 1NNd1003 N08V1 Of N311] NIXI A1NYLq VoM aiiS 'fO:NnS

JoAOaJluo] aa!Jd WY!1 'BLIf
6 39Y4 11V130 1300W 10011Y103N31 6150NS0 35tl31i38 31YMI153 0311V130

SISON50 3583A38 Y38Y N- NYY70tld 83 101101NVN !Dtl3YYN 103fOtld
£0:9Y-£l 3N11 sJaaa!!u3 je edJo] /aJY 'S'D 7661 da5 >L P-M

a^
0
^
O

R% ]1gs6Gl^#fu



*4, f 6fq f . I ^l bl' 9

0
A

0

Ned 14 Sep 1994 U.S. Army Curps of EnBineers TIME 13:46:03
PROJECT MARERO: HANFORD: ER PROGRAM - N AREA REVERSE OSMOSIS

DETAIIED ESTIMATE REVERSE OSMOSIS REMEDIATION MODEL UElA1L PAGE 10

SUB. Fixed Price Contractor

......

SUB:03. Site ww k
......................

. ......... ....... ..........

................................

. _ _.__... ..___ _.. . __._.._.__ ._ .

OUAMIT tNYI CREW 10 LABOR EOUIPMNI
...................................................

. ...._^___
MAT/SUPP

...............

_ ......_._-_-__.
UNIT CST

................

__
...... . .

i01AL CDSI
....................

.

UNIT COST
.........

SUB:03.04. Roads/Parkin9/Curbs/NSlks

FPC 53 Allowance for Access Road 0.00 0.00 0.00 10.00 10.00
400.00 ST 0 0 0 4,000 4,000 10.00

FPC S3 Allowance Gravel Parking Area 0.00 0.00 0.00 10.00 10.00
300.00 ST 0 0 0 3,000 3,000 10.00

FPC S3 Access Roads to Wells 0.00 0.00 0.00 2.12 2.12
Assune 1500 it of road per weL1, 21000 LF 0 0 0 44 520 44 520 2.12
10 it wide, native al.terisls

, ,

1500 If/well x 14 wells = 21000
If

Rodd^/Vdikiny/luiL^/wdlks

...........

0 0 0 51.520 51.520
0
C

r^m

^- r
Y ^y^,
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Ued 14 Sep 1994 U.S. Aruy Corps of Engineers TIME 1I:46:03
PROJECT HARERO: MANf01F0: ER • N AREA REVERSE OSMOSIS

DETAILED ESTIMA7E REVERSE OSMOStB REMEDIATION MOOEL DETAIL PAGE 11
SUB. Fixed Price Contractor

------

SUB:03. Site uork
.......................

- ------------------------------

...............................

---- _ . _ . _ .._._._._...__...._..__._... _ ..._ ..

QUANTY UOM CREW ID LABOR EOUIPMNT
........................................................

.____....__..----

IIAT/SLIPP
................

----------------

UNIT CST
...............

--- .__...._

IOTAL COST
.................

UNIT COSI
..........

SUB:03.05. Fencing

FPC S3 Allowance for Permenent fencin0 0.00 0.00 0.00 21.00 21.00
Assme 7 It high eecurlty fence 350.00 LF 0 0 0 7,350 7,350 21.00

FPC 53 Allowance for Entrance Gate 0.00 0.00 0.00 300.00 300.00
1.00 EA 0 0 0 300 300 300.00

Fencing
........... .....

0

......

0

_ -------

0
-----------

7,650

.._...__

7,650

d

b
^

dm

^• r

Ĵ



Wed 14 Sep 1994 U.S. Arry Corps of Erglneers TIME 13:46:03

PROJECT HARERO: HANFORD; ER PROGRAM • M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIATFON MfDEI DETAIL PAGE 12

S11R. FiNetl Price Contractor

SuB:03. Site Work
...................... ..........

QUANTY 110N CREW ID
...............................................

LABOR
..............

EQUIPMNT
...............

MAT/SUPP
..............

UNIT CST
...............

TOTAL COSI UNIT COST
.............................

SOB:03.06. Electrical Distribution

FPC S3 Allowarue for Site Electrical 0.00 0.00 0.00 1000000 10000.00
1.00 LS 0 0 0 10,000 10,000 10000 00

Electrical Distrilwtion
___________

0

__________
0

________

0

___________

10,000

.....___
10,000

Site Work
...........

0

...........

0

...........

0

..........

74,170 74,170

d

IJ

d
^

dm
w %h

A

v
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PROJEC T NARERO: MANFORO: ER VROGRAM - M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIAiION MODEL DETAIL PAGE 13

SUB. fised Price Contractor I

................-------

Sub:06. 6rountlwater Cul
............-----------

---------- ------------------- ..

lection L Control
--- ------------------------ .....

..---

OIIAN
-----

-- ---- ---

TY U011 CREW
------------

--- ------------ ...---------------- ..

ID LABOR EQUIPMNT
-------------------------------------

.......---------

MAT/SUPP
-----------------

-----------------

UNIT CST
-- --------------

-------------- ..

TOTAI. COST
-------- ----- .._

...--..

UNII COSI
-...-_...

SUB:06. Groundwater Collection & Control
SUB:06.01. Extraction S Injection Wells

SU11:06. 01.01. Well Drilling L Constructi on

FPC S3 Drill/Install Extr/Inject Wells 0.00 0.00 0.00 700.00 700.00
Note: 7 new extraction wells 3262. 00 LF 0 0 0 283,4002 2 283,400 700.00
and 7 new injection wells, 233

, ,

ft deep, 8 in diameter, screened
for 50 ft. Unit cost is
assuned to include handling and
packaging of contaminated well
cuttings, transport to the
disposal facility, and
associeted tlisposal fees. ^

FPC 53 Allowance for Well Purps- 50 gpm 0.00 0.00 0.00 3000.00 3000.00
7. 00 EA 0 0 0 21,000 21,000 3000.00

fPC 53 Allowance for Controls and 0.00 0.00 0.00 10000.00 10000.00
[omections at Welt Needs 14 .00 EA 0 0 0 140,000 140,000 10000.00

a^FPC 53 Allowanre for Water Level 0.00 0.00 0.00 1000.00 1000.00 1-'
Monitoring Instruarentation 35 .00 EA 0 0 0 35,000 35,000 1000.00
Assume S peizaseters per
extraction well using well
points

FPC 53 Allowance lor Well Head Covers 0.00 0.00 0.00 1000.00 1000.00
Asstme manhole type cover at 14 .00 EA 0 0 0 14,000 14,000 1000.00
each wetl head

FFC Si Allowanre for Well IesFing 0.00 O.U. U.DO 5000.00 5uU0.011
14 .00 LA 0 0 0 70,000 70,000 5u"0.w1

Well Drilling & Construction 14 .00 EA
.......... ....

0
.......

0

...........
0

...........
2,563,400

.-..--.....

2,563,400 183100.00
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PROJECT HARERO : MAMFORD: ER PROGRAM - M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIAi10M MODEL DETAIL PAGE 14

SUB. Fixed Price Contractor

.. ............ ------------------- __

SUN:06. iG^oun,Water Collectlon i Control
......................................................

..__ ...__.....---- ..._.---- ------ __.._..___...

DUANII LN1M CREW ID LABOR EWIPMINT
..................................................

..__..._

IU1/SUPP
.................

.__.__._.____._._

UNIT CST
.................

.._.. _ ._____

TOTAL CO51
...............

ONII [DSI
........

SUB:06.01.04. Operations sad Malntenance 3,6,9

FPC 53 Allowance for Well Ilorkover 0.00 0.00 0.00 10000.00 10000.00
Assuue 1 workover every 3 yrs 14.60 EA 0 0 0 140,000 140,000 10000.00
for each well
Workovers in years 3,6,9

FPC S3 Allowance for Well Pury 0.00 0.00 0.00 3000.00 3000.00
Replacement 7.00 EA 0 0 0 21,000 21,000 3000.00
Assune I pury replacement per
estraction well every 3 years
Purp replacemtnts In years
3,6,9

Operations ed Maintenance 3,6,9

.......... .....

0

.....

0

------

0

-----------
161,000

.__ .......

161,000
d
^

dm

i^
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PROJECT HARERO: MANFORIDf ER PROGRAM - M AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE 051MDSIS REMEDIATIOM MODEL DETAIL PAGE 15

SUB. Fixed Price Contractor

---

SU8:06. Groundwater
------------------ -

---

Col
---

-- ------- ----- ----------------

lection & Control
---------------------------- ----

----------- ---- ----- ---------- ---

OUAMTY IXM1 CREW ID LABOR EgIIIPMNT
----------------------- -------------- ----------

- ---- --------

MAT/SUPP
------------- __

------------------

UNIT CST
_________________

------------ ------

TOTAL COST
___________________

_ ..__

UNIT COST
__________

SUg: 06. 01.9%. Site Piping

FPC 53 Allowance for Piping from Yell 0.00 0.00 0.00 18.00 18.00
Nead to Treatment Plant 10500 LF 0 0 0 189,000 189,000 18.00
Assume 1500 If of Ffable-watl
PVC piping per extraction well.
1500 If/well x 7 aells = 10,500
If

FPC 53 Allowance tor Leak Detection 0.00 0.00 0.00 5000.00 5000.00
1.00 LS 0 0 0 5,000 5,000 5000.00

FPC s3 Allowance for Force Main 0.00 0.00 0.00 15.00 15.00
Discharge Piping 10500 LF 0 0 0 157,500 157,500 15.00
Assune 1500 if of single-wall
PVC for each injection well.
1500 If/well x 7 wells • 10,500 d m
If

........... .... ....... ........... ........... .__.._...__
Sile Pipiny 0 0 0 351 500 351,500

---- ---- -- -----------
,

----------- - --------- a
Extraction IT Injection Welts 0 0 0 3,075,900 3,075,900 Cr,

........... .... ....... .......... ........... ._-.__...._
Groundwater Collection & Control 0 0 0 3,075,900 3,075,900
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PROJECT NARERO: NANFORD: ER PROGRAM - R AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSM0SIS REMEDiATION MODEL DETAIL PAGE 16
BUB. Fixed Price Contractor

-------- _ ..

SuB:13. Physical
------------ ---

_..______...............................

Treatnnent
---------------- .._.._.------------------

........

QUANTY
--------

....

LNM
----

...................................... _ .

CREW ID LABOR EQUIPMNT
------------ -----------------------------

....__....-__...
IIA)/SIUPP

-------------- --

..______....___

UNIT CST
-----------------

__.__._._.._.

TOTAL COST
------------------

_...__.__

UNIT COST
....._...

5UB:13. Physical Treataent
SU0: 13.21. Reverse Osmosis

$U8:13. 21.04. Construction of Permanent Plant

FPC 53 E:cavale and Install Building 0.00 0.00 0.00 20.00 20.00
Fqwdati'^n 800. U0 sr 0 0 0 16,000 16,000 tU.IIIID

fPC SS Ir'stall Butler Building 0.00 0.00 0.00 20.00 20.00
Asisune a prefabricated heated 800. 00 SF 0 0 0 16,000 16,000 20.00
hl.rtlding caaplete with fraee,
doors, roll up doors, gutters,
insulatton, and roof vent.

FPC 53 R'ivurae O,ii.,sls
E ui(men4Stagin 1 00 LS

0.00
0

0.00
0

0.00
0

504000.00
000504

5U4000.00
000504 504000 00q g

I l d 5
, , , .

tnc es 1 A 3 0 gpm treatment
system, 225 psi inlet C)
priessure, 10% reject w ^y

A ^, r
FPC S3 Vapor Recolrpression Evaporator 0.00 0.00 0.00 750000.00 750000.00

Q\ 350 gpn s 0.1 • 35 g, incltAiespa 1. 00 LS 0 0 0 750,000 750,000 750000.00
a^

startuP tailer, 2% reject
O^

FPC 53 Rotary Drun Fil[er/Dryer 0.00 0.00 0.00 585000.00 585000.00
Liquid loading: 350 gpc A 0.1 x 2. 00 EA 0 0 0 1,170,000 1,170,000 585000.00
0.02 = 0.7 gPn ( 350 Ibs/hr), 35
sf/unit dryirg area ,

FPC s3 Sttam G.ncrator 0.00 0.00 0.00 9000.0U 9UIIU.Uu
load = 350 los/hi, 600,000 1 00 l5 0 0 0 9,000 9,000 901111

FPL b5 Allowancc for Bldg Electrical
^

0.00 0.110 0.00 40.00 40.1111
lncludes lighling, fixtures, B00 U0 SF 0 0 0 32,000 52,U00 4U.011
motor starters, controllers,
junction boxes, transformer,
chart recorders, amunciators,
panels, conduit, and wiring.

fPC SS
I

Allowanc loi Bldg Mcchanlcal 0.00 0.00 0.00 50.00 50.00
InFludes uquipllent installation 800 .00 SF 0 0 0 40,000 40,000 50.0U
and comections,
controls/instrunentation,
interior piping (plastic), floor
drains and piping, and NVAC.

Construction of Permanent Plant 800 .00 SF

___________ ----

0

---- ___

0

_________

0

___________

2,537,000

..___......

2,537,000 3171.25

Reverse Osmosls
........... ....

0

. _ ---

0

-----------

0

---- .....__

2,537,000

___...-

2,537,000
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PROJECT RARERO: RpNFORD: EEI PROORpII - N AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE EKMOSIS RENEOIp7tOM MODEL DE7AIL PAGE 17
SUB. EIMetl Price Contrectar

SU0:13. Physical Ireatment OUANTt UON CREN ID LABOR E4UIPNNT NRT/SUPP UNIT CST TOTAL COST UN R COS1
----------------------------------------- .-------------- ------ --------------------- ............ ............ --------------- ------------------ .---------------------------

----------- ......... ........... ........... ---- . _ _Physical Treetment 0 0 0 2,537,000 2,537,000

e

J

d

0dm
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Y
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PROJECT NARIERO: HANFORD; ER PROGRAM • H AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSMOSIS REMEOIATION MODEL DEIAIL PAGE 18
SUB. Fixed Price Contrector

suB:[0. Sitc Nastoration p1AM1T 110M CREW ID lABO^R EWIIPMNT MAT/SUPP UNIT CST TOTAL COST UNIT COST
.............................................................................................................................................................

d

^

S11B:20. Site Restoration
SUB:20.04. Revegetation and Plenting Tr 12

FPC S3 Allowance for Site Restoration

Revegetation and Planting Yr 12

Site Restoration

0..00 0.00 0.00 2.00
5000.00 SY 0 0 0 10,000

............ ........... ........... ...........

0 0 0 10.000

........... ........... ... ------- -----------

0 0 0 10,000

2.00
10,000

10,000

10,000

2.00

0

0
dm

^. r
y b

i-
o
J
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PROJECT HARERO: MANFORD: ER PR06RAM • N AREA REVERSE OSMOSIS

DETAILED ESTIMATE REVERSE OSMOSIS RENEDIATIOM MODEL DETAIL PAGE 19
SUB. FiNeC Price Contractor ,

____----------- --------------------------------- ------ ------- _------ ----- _ _.---------- ......------------ ----------------- _....____
SUB:21. Denwbilleation 011AN1Y 00M CREW ID LABOR EWILPMNI MA1/SUPP UMITCST 10TAL COST UNIT COST
.....................................................................................................................................................................

SUB:21. Demobilization '
SUB:21.02. Demobilixe Persomel IT Equipnent

SUB:21.02.02. Demobilize Trellers•Yr 12

FPC S3 Demob FielA Office Trailer 0.00 250 00 0.00 iD 00 250.00

^ Demobilize Personnel & Equipoent

^O

FPC S3 Demob Storage Trailer

FPC 53 Demob Decon Trailer

Demobilize Trailers-Yr 12

1.00 EA 0 250 0 0 250 250.00

0.00 2150.00 0.00 0.00 250.00
1.00 EA 0 250 0 0 250 250.00

0.00 250.00 0.00 0.00 250.00
1.00 EA 0

..........
250
--

0
- -----

0
--- - --

250
_ .._

250.00

0

-

750

--- -

0

- - -

0

.. _.__.

750

...........

0

......... .

750

......... ..

0

.........

0
------- .__

150

U

0

O^
J
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PROJECT HARERO; MANFORD: ER PROGRAM - M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMIEDEATFON MODEI. DETAIL PAGE 20

SUB. Fixed Price Contractor

-----------------
..._-. .-- ----- _ ..._-__ ...__....--..-....-. ---------------- ..--------- -__-------- ._.___ ...---

5uB:21. Demobiltzation OUANTY Upl CREW 1D LABOR EOUIIPMNT MAVSUPP UNIT CST TOTAL COSI UNIT COST
........................................................................................................................................................................

Su8:21.04. De¢nbilize Tenp facilities
Su8:21.04;02. Renove Decon Area-Yr 12

uork to be Perforaed:
Remove decontemination area/pad for equipment and vehicles.

Crew and Equipment:

fixed Price Contractor: 1 Group 6 Operator, 3 Group 1 Laborers,
ard 3 Gioup 2 Laborers

LquipiFnt: 1 hackhoe, 1 pickup truck

Output:
Assuned duration for this activity is 1 crew day.

FPC S3 Gruup-6 Power Equipment Operator 29 10 0 OU 0 00 0 00 29 10

d

N
O

-'1 ee 8.00 NR 0039 233 0 0 0 233 29 .111 d
Q

FPC S3 Laborer Group - 1 25.20 0.00 0.00 0.00 l`.20 ^[L1
-:S ea 24.00 HR 0029 605 0 0 0 605 25.20 ..r

FPC 43 Laborcr Group - 2
:S ea

FPC S3 HYD ERCAV,IRK MTD,.5 CY BKT,6X4
MYI1R0-SCOPIC - 1 ea

FPC 53 TRK,HWY,4R4,F250,3/4T,8800 GVW
4%4 3/4 TON PICKUP
- 1 ea

FPC Si Suoll fool. 2

Nvmovc Dccon Area-Yr 12

Oaniobilize leup facilities

25.50 0.00 0.00 0.00
24.00 HR 0030 612 0 0 0

25.50 D SD
612 2,.5u 4-

J
0.00 34.44 0.00 0.00 34.44

8. 00 HR M30BA001 0 275 0 0 275 54.1<

0.00 7.31 0.00 0.00 7.31
8. 00 NR 15010004 0 58 0 0 58 751

0.00 1_1v 0.00 0.00 t.sv
16 . u0 HR xMIRx020 0 22 0 0 22 I.s'

8. 00 xR
-- -------

1,450

... - -
356

-
0

-- -- ----
0 1,806 225-72

........... .

1,450

.......... .

356

.......... .

0

........

0 1,Unt
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DETAILED ESTIMATE REVERSE OSMOSIS REMEDIATIOM MODEL DETAIL PAGE 21
SUB. Fised Price Cnntractnr

Su6:21. DuuuGili+ation pUANTt Uql CREW ID LABOR EDUIPMNTMAT/SUPP UNIT CSI TOTAL COSI UNII COST
------------------------------ _____________________________________________________________________________________________________________________________________

Sue:21.05. Discomect Tenporary Utllitles

d

0

d

^

Yr 12

M FPC S3 Remove Teiryorary Power 1.00
500.00 LF 500

M FPC S3 Remove Telephone 1.00
500.00 LF Soo

M FPC 53 Remove Tenporary Water 3.00
and Sewer Service 500.00 LF 1,500

_.._._..___
Dis,onncct Tenporary utllitles 2,500

0.00 0.00 0.00 1.00
0 0 0 S00 1.00

0.00 0.00 0.00 1.00
0 0 0 500 1.00

0.00 0.00 0.00 3.00
0 0 0 1,500 3.00

0 0 0 2_500

>
f;

^
J
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PROJECI KARERO: MAMFORD: ER PROGRAM - M AREA REVERSE 0SM0SIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIATION MODEL DEIAIL PAGE 22

SUB. Fixed Price Contractor

_ . .-_-.._---
'uN:[1. Ocwulnllrelion
---------------------- ---------- ------ ------------

.

pUAN1Y Lqlt CNEW ID LABOR EUUIPMNI
........ ---------- ---------- _------- ..-..........

MAT/SUPP
...------------

UNIT CST
--- -------------

IUTAL L0.1
--- ------ ---- .

uNll CObI
._-_.---.

Su0:21.06. Post-Construction Submittats
rr 12

FPC 53 Allowance tur Post-COUStructlon 0.00 0.00 0.00 2500.00 21100.00
ScGmttal, by Fiaed Prlce 4.00 EA 0 0 0 10,000 10,000 2500 .OL
Contractor

PostConstrucn on SuExnittals
--------- -----

4.00 EA 0

-----

0

--------^

0
----_-..-

10,000
_ .._--
10,000 2500 .0E

DemobiLization
----------- -----

3,950
......... . ...

------

1,106

---------

0
.. .

-----------

10,000
.....

_..-___-_-.

15,056
----

Fixed Price Contractor
...

13,548

......

2,925

_...
_ _

7,007
.... ..
5,718,070

-------

5,741,550

C7
JP
N
r.^

d
^

dm

4-

^
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PROJECT HARERO: HANFORD: ER PROGRAM • M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIATION MODEE DETAIL PAGE 23

YNC. Westinghouse Hanford Conpany

uHC:02. Monitoring, Saspling IT Analysis DUANIT Upl CREW ID LABOR EOUIPMNT MAT/SUPP NNIT CST TOTAL COST UNIT COST

.....................................................................................................................................................................

0
A

WIIC. Wcstinghouse Hanford Company
WHC:02. Monitcring, S.mpting 8 Analysis

WHC:02.08. Sampling Red Contaminated Media
WHC:02.08.02. Ground Water Analysis-Tr I

Assuiptions:
1. Assune shake-down period with following sampling of treetment system:

- first 2 days: Sample every four hours of influent an} effluent
(24 saaples)

- Mert 5 days: 1 sample per day of influent and effluent
(10 sarnples)

- Next 7 weeks: 1 sample per weck of influent and effluent
(14 samples)

2. 1 sample per filter change out (1 week) of the influent and effluent
for the 12-yr lifecycle
( 104 samples/yr)

3. Assuue sampling of 7 monitoring welln on a semiarvwal basis for the
12-yeai llfecycle
( 14 saaples/yr)

- Total samples = 166

4. 90% of samples for analysis at mobile lab
(90% of 166 = 149)

5. HACH kit samples are taken 1 per shift for the 12-yr lifecycle plus an
additional 48 sanples during the shake down period.
(1143 samples)

WHC Anolyte UW Sauple - Mobilc lab U.UO

WHC IIACH Kit Seupling

14v.W1 LA

1143.00 EA

WHC IIACH Kit Replacement
Assume 1 per yr 100 EA

Gronnd Watcr Anelysis-Yr 1 149.00 EA

0

0.00
0

0.00
0

-.....--..0

0.00
0

0.00
0

0.00
0

0

0.00 400.00 400.00
0 59,600 59,600 401ion

0.00 0.50 0.50
0 572 572 o.5n

0.00 235.00 235.00

0 235
.

235
..--- .-

235.00
... .... .

0
....--..-

60,407
.

60,407 405.41

d

^
dm

tT
J
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PROJECT MARERO: HANFORD: ER PROGRAM - M AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE OSMOSIS REMEDIATION MODEL DETAIL PAGE 24

YMC. Westinghouse Hanford Crnpany

utlG 02. Monitoring, Sanpling 1 Analysis OUAN1t UOM CREW ID LABOR EOUIPMNT MAT/SUPP UNIT CST TOTAL COS) UNII COST
.........................................................................................................................................................................

uHC:02.08.03. Ground Nater Analysls-Tr 2-12

d

A
N

Assumptions:

1. 1 sample per filter change out ( 1 week) of the influent and effluent
f,.r the 12-yr lllecycle
(104 samples/yr)

2. Assune sampling of 7 nunitor og wells on a semiarrawl basis for the
12-year tifecycle
( 14 saaples/yr)

- 1"rtat sanples = 118

4. 9uX of aamples for analysis at mobile lab
d(90% of 118 , 106)
0

5. MACM kit sanples are taken I per :.hift for the 12-yr lifecycte dM
(1143 sanples) ^7j

WHC qnalyie LLW Sample - Mobile Lab 0.00 0.00 0.00 400.00 400.00
r

106.00 EA 0 0 0 42,400 42,400 400 .00 y

WHC Ilq[N Kit Samplin9 0.00 0.00 0.00 0.50 0.50 61
1143.00 EA 0 0 0 572 572 0 .50 --1

WHC HACH Kit Replacement 0.00 0.00 0.00 235.00 235.00
Assume 1 per yr 1.00 EA 0 0 0 235 235 235 .00

Ground Nater An:d ysis-1'r 212 106.00 EA

-------- -----

0

------ --

0

--------- -

0

----------

43,207

---__..___

43,207 407 .E1
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PROJECT NARERO: MAREORO: ER PROLRAM - N AREA REVERSE OSMOSIS
DETAILED ESi1MATE REVERSE OSMOSIt RENEDIAiION NOOEL DETAIL PAGE 25

YMd Westinghouse Menford [mpany

_------------------------------- ----- _______ ....__.._..___.__.__._.____.___... _ _ _ _ .._..__....__...__..___...___..__._..........._.....
4NC:02. Monitoring, Saspling It Annlysix OWNTY UOM CREW IiD LABOR EOUIPMNT MAT/SUPP UYIT CST TOTAL COST UNIT COST.............. _------------------------- _--------------------------------------------------------------------- --------------- --------------- ------------------- ___......

NIIC:02.08.04. Ground Water Monitor Saaples

d

N
ln

uork to be Perfotwmd:
Take semiarnual groundwater snnitoring sanples.

Assunptions:
1. Assure sanpling nf 7 monitoring wells on a semiamual basis for the 12-

year lifecycle.
(14 sanples/yr)

2. Assune 2 field Technicians for 6 hours on a semisnnual basis for the
12-year lifecyclc.
(24 hrs/yr)

WHC Techniclan, Envirorm:ntal 27.62 0.00
Restoration Ops - 2 ea 24.00 HR 85201 663 0

----------- -----------
Ground Water Monitor Sanples 24.00 PR 663 0

Saipling R,A Contaminated Media

Monitoring, Smtpling i Analysis

0.00 0.00

0 .____..._
0

--------

0 0

.......... .......... ----------
663. ...__._.._^ . _ _ .....^ __._103_613

663 0 0 103,613

27.62
0

_---__--663 27.62 O

663 27.62 LJ M
_.. _ ^I

I^-Iv

104,276
D

1a:,276 l'
U
J
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DETAILEO ESTIMAT E REVERSE OSMOSIS REMEDIATION MOOEE DETAIL PAGE 26
WNC. Westinghouse Hanford Conpny

WnL:13. Physical
---------- ..----

..................................... ..

Treatment QUAN
------------ -------------- .......-----------

. ...---- ---- . ___..._..___....

TY u0r1 CREW 10 LABOR EOUI
--- --------------------- ------------- ---

. .

PMM7
------

. . .-------

MA1/SUPP
-----------------

------- ----
-__

UNIT CSI
....------------

_.___.____
TOTAL COSr

---- ----- ---- ._.
UNIT COSI
__...._.

WNC13. Physical Treataient
WHC: 13.21. Reverse Ossnsis

WNC:13. 21.06. Persomel Training
Note: This aceosnt to allow for operator time and an allowance for a

40 hour training course.

WNC Operator, Environnental 27.62 0.00 0.00 0.00 27.62
Restoration Ops 40 .00 MR 85302 1,105 0 0 0 1,105 27.62

WHC Allowance for 40 hr Training 0.00 0.00 0.00 800.00 800.00
1 .00 L5: 0 0 0 800 800 800.00

WNC Allowance for Maintalnence 0.00 0.00 0.00 5000.00 5000.00
Manuals 1 .00 LS 0 0 0 5,000 5,000 5000.00 ^

Personnel Training
........... ......

1,105

.....

0

...........

0
...........

5 800

_____

9056 C, ,

A p7 '^1
^T, r

Q
a04-
a
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WHC. Westinghouse Hanford [otryeny

---------------------------------------- .- _ -.---.---.--..-.------.....--- _
.___

W11C:13. Physical Treetment Ol1AN(F Uq( CREW ID LABOR EoU1PMNT
. .. . . . .. .. A . . . . .

_-. -_------- --
MAT/SUPP

.

----------- ..----
UNIT CST

..

---- --.---
TOTAL COSI

.___ - . .

UNIT COST

WHC:13. 21.08. Operation and Maint^(Trs 1-12)

Aasumptlons:

1- Treatment facilrty will be lully staffed with 2 FTE's per shift, 3
shifts per day, 7 days per week.
(365 days/yr x 26hra/day = 8760 hrs)

2. Reverse Osmosis tilters will be replaced every week for the
12-year lifecycla.

3. 2 FTE crew will be composed of the following menbers:

0.25 ea - superv(sor rJ
1.00 ea - operator

00.50 ea - TP tech support
d m(7 0.25 as - saintenance engineer

WA YHC lechnician, Envirormental 28.80 0.00 0.00 0.00 28.80 ,."+. ^--'
Restoration Ops - Supervisor 2190.00 HR 85201 63,080

25
0 0 0 63,080 28.80

D- 0. ee

WHC Operator, Environmental 27.62 0.00 0.00 0.00 27.62 C!F1
Restoration Ops - I ea 8760.00 M R 85302 241,984 0 0 0 241,984 27.62

WHC Technician, Health Physics 39.72 0.00 0.00 0.00 39.72
. 0.50 ea 4380.00 HR 33201 173,958 0 0 0 173,Y58 44.71

uH( Skilled Crult, Environaental 27-62 0.110 0.00 0.00 27.62
Re,toralion Op:. - Maintenance 2190_o0 uR 85301 60,496 0 0 0 L0,<96 2Lr.:
- 0.25 ea

ullC Allowance for Electrialty 0.00 U-00 0.00 0-04 0.114
Yells: 1266 kW-hr/d 39/5915 kYH 0 0 0 159,038 159,038 0 _U4
RO System: 1382 kW-hr/d
Recompr Evap: 4032 kN-hr/d

(80 kY-hr/1000 gel)
Rotary Filter/Drun: 4213 kY-hr/d
Assume 24 hrs/day c 365 days/yr
Total = 3,975,945 kN-hr/yr

YHC Allouance for Yater Usage 0.00 0.00 0.00 0.02 0.02
Assume 1000 gal per month usage 12000 GAL 0 0 0 240 240 0.02
for the 12 year Ilfecycle

WIIL RO System Chemicals 0.00 0.60 O.OD U.00 U00
Includes scale inhibitors, ••^•••' bAL 0 0 0 55,188 55,188 U.uu
i0.29/1000 gal
350 gpn x 1440 m/d x 365 d/y =
183.960,000 gel/yr
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PROJECT MARERO : NANIFOFID: ER PROGRAM - N AREA REVERSE OSMOSIS
DETAILED ESTIMATE REVERSE IMiF10Sls REMEOIATION MODEL DETAIL PAGE 28

wNC. Nesuirqhouse Hanford Crnpany

......................................................

IIMC:13. Physical Treatment
----------------------------- -------- ----------------

. _ ...---

QUANTY LN1M C
-------- -----

----------- ------ ------------------ _

REW ID LABOR EOUIPMNT
---- ------------------------------------

...- _-...-._

MAT/SUPP
-----------------

_--.._-..-.--.--.
UNIT CST

------- ...... ...

-.--..---.___.-
TOTAL COST

... .-...-..-•---.-

..--...

UNIT COSI

.-.--.__.

wMC Disposyl Fee for Reverse 0.00 0.00 0.00 2.59 2.59
Osrosin fllters 4160.00 CF 0 0 0 10,774 10,774 2.59
Assune:disposal at ERDF for
years 1-12 Of the 12-year
lifecyiae
Assuneieach filter to be
40 cf

WHC Dispos?l Fee - Evaporatian Cake 0.00 0.00 0.00 2.59 2.59
Assume dlsposal at ERDf for 16060 CF 0 0 0 41,595 41,595 2.59
years 1 -12 of the 12-year
lifecyple
350 ypn s 325 ppm = 22 cf/day tz)22 cf u 36S days = 8030 cf/year

O

Assume 50% volune increase to
stabilixe eva ationo kep r ca
1.5 x 13030 cf/yr • 12,045 cf/yr

^ M WHC 52 Reverse Osmosls Filter 0.00 0.00 3470.08 0.00 3470.08
Replau=ment 104.00 EA 0 0 360,889 0 360,809 3470.08 >
Assume replacement of 2 fitters A
on a weekly basis Orl
(52 wkJyr s 2 fllters/wk) J

Operation and Raint (Yrs 1-12) 1.00 YR

........... ......

539,519

...

0

. _ . _ ...

360,889
..-._.___.

266,836

__._

1,167,243 1167242.89
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NNC. Westinghouse Hanford Carynny

uHC 13. Physical lreatment
---------- ............. ----------- ....... ..............

OUAN7Y IIDM CREW ID
.........................

LABOR
..............

EQUIPMNI
----------------

MAT/SUPP
---------------

UNII1 CST
- --------------

TOTAI. COST
----- .............

UNI7 COS(
...........

uHC:13.21.11. Prepare Arnual Report (Yr 1)
Assune 2 FIE's for 6 munlht each year'.

uuC Engineer, Envirormental 43.34 0.00 0.00 0.00 43.34
Restoration Ops - 1 ea 1040.00 HR 85101 45,074 0 0 0 45,074 43.34

uIIC Scientist, Envirormental 43.34 0.00 0.00 0.00 43.34
Resturation Ops - 1 ca 1040.00 HR 85102 45,074 0 0 0 45,074 43.34

Prepare Arnual Report ( Yr 1) 2080.00 MR
...........

90,148

...........

0
...........

0

...........

0

..__._...-
90,148 43.34

IJ
^

C7
^

d ^
W '^S1

^
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WMC. Westinghouse Hanford Coaqny

NMC:13. Phpiial Ireatment QUANTY UOM CREW ID , R EOUIPMNT MA1/SUPP UNIT CST IOTAL COSI UNIT COST
...................................................................................................................................................................

WHC:13.21.12. Prepare Annual Report (Yrs 2-12)
Assune 66% effort of Year 1 Annual Rcport ( 2 FIE's for 4 months each year)

11MC Engineer, Enviromcntel 43.34 0.00 0.00 0.00 43.34
Resluration Ops 693.00 MR 85101 30,035 0 0 0 30,035 43.34

WHO Scientist, Enviromiental 43.34. 0.00 0.00 0.00 43.34
Restoration Ops 693.00 HR 85102 30,035. 0 0 0 30,035 43.34

Prepare Amua( Report ( Yrs 2-12) 1.00 YR

........... ......

60,070

.....

0
..........

0

...........

0

-------- ..-
60,070 60069.93

Reverse Osmosis
____________ ____

690,842

_____

0
--------

360,889

-----------

272,636

...___.._._

1,324,366

Physical Treataient
........... .....

690 842

......

0
----------

360 889
-------- .

272 636
__...__..__

324 3661
d

,
...... ..... ......

,
...........

,
...........

,,
--------

O

rj Westinghouse Hanford Conpany 691,505 0 360,889 376,249 1,428,642 d m

w
............ ..... .... ......... ........... _...___.___ '-t

RANFORD: ER PROGRAM 705,053 2,925 367,896 6,216,409 7,292,282
O D ^D

L



^li f0 ^. If 3913

Nid 14 Sep 1994 U.S. Arnq Corps of Engineers TIME 13:46:03
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" LABOR BACKUP -e

. _ . . . . _ _ ____________________________________________
_

...
_ ................................. .... 10TAL --------- ._....____.._.._..

SRC LABOR ID DESCRIPTION BASE OVERIM TXS/INS FRNG TRVL RATE UOFI UPDATE DEFAULT HIOURS
------------------------------------- ...... --------------------------------------------------------------------- ___________________________________________

FPC 0029 laborer Group - 1 15 .84 0.02 28.7% 3.57 1.25 25. 20 HR 07/09/93 0.00 96
FPC 0030 Laborer Group - 2 16 .09 0.0% 28. 5% 3.5? 1.25 25. 50 XR 07/09/93 0.00 96
FPC 0039 Group-6 Power Equiprent Operator 18 .02 0.0% 27. 1% 4.90 1.25 29. 10 MR 07/09/93 0.00 32
WHC 33201 Technicien, Health Physics 28 .78 0.0% 38. 0% 0.00 0.00 39. 72 MR 01/07/94 0.00 4380
NII[ 85101 Engineer, Envirormentel 35 .38 0.0X 22. 5% 0.00 0.00 43. 34 HR 01/07/94 0.00 1733
NHC 85102 Scientist, Environmental 35 .38 0.0X 22. 5% 0.00 0.00 43 .34 HR 01/07/94 0.00 1733
NHC 85201 Technician, Environmental 22 .55 0.0% 22 .5% 0.00 0.00 27 .62 HR 01/07/94 0.00 2214
NHC 85301 SkiLLed Craft, Environrcntal 22 .55 0.0% 22 .5% 0.00 0.00 27 .62 HR 01/07/94 0.00 2190
NHC 85302 Operator, Envirormental 22 .55 0.0% 22 .5% 0.00 0.00 27 .62 MR 01/07/94 0.00 8800

A
W

d

0dm

o^̂
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REVERSE OSMOSIS RENEDIATION MODEL BACKUP PAGE 2
•• EQUIPMENT BACKUP •`

_ _ _ ------- --------- --------------- _ _ . _ ..... TOTAL ---------------------------- _
_ _

._
SRC EQUIP ID DESCRIPTION DEPR CAPT FUEL FOG ED REP IN U TN REP TOTAL UOM HOURS...... ......--------------------------------------- ------------------------------------------------------ --------------------- ....... ------------ ___.___.._._.____..__.

MIL H30BA001 HYD EXCAV,IRK MTD,.5 CY BKT,6M1 14.36 3.58 4.07 1.4 9.83 0.98 0.15 34.44 HR 32
MIL T50F0004 TRK,HUY,4K4,F250,3/6T,8800 GW 1.58 0.39 2.67 0.7 1.60 0.27 0.04 7.31 PR 32MIL kMIKK020 Sms11 Tools 0.46 0.17 0.13 0.0 0.57 1.39 HR 6[

b
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